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EPA Comments on MidAmerican Energy Co, George Neal North Power Station,
Sergeant Bluff, IA
Round 7 Draft Assessment Report

File
Jana Englander, OSWER, US EPA

January 27, 2011

On p. 25 the report states that the plant is regulated NPDES Permit No. 97-00-1-02 and
that this permit was effective on April 1, 1998 and expired on March 31, 2003. Has there
been activity to renew the permit, please clarify status.

On p. 30, the report states that “the overall visual assessment is that the earthen
embankments that impound Pond 1, Pond 2, and Pond 3 are in good condition.” Replace
“good” with “satisfactory,” a measurable condition.

Pp. 67, 68, 70, 77, 79, and 80: photos 1.2, 1.8, 1.10, 1.12, 1.16, 3.11, 3.17, 3.22 appear to
be corrupted.

Please elaborate on the Satisfactory rating as the bold text from the following citations
make it appear somewhat questionable:

On p. 11, the rating appears to be made based upon the condition that
MidAmerican will adequately maintain the perimeter, vs, what they may actually
be doing currently: “In accordance with EPA criteria the perimeter dike system
impounding the ash ponds, and including the outlet works, at NNEC is rated
SATISFACTORY for continued safe and reliable operation. This rating
presumes that MidAmerican will adequately maintain the perimeter dike
and outlet works and operate the ponds within the operating conditions
recommended by HWS.”

On p. 10, this statement gives the appearance that MidAmerican is not currently
following HWS recommended operating conditions: ““The inspection program is
generally substandard.”

On pp. 59-60, statements are provided that give the appearance that a structural
failure may be possible: “As previously mentioned, the low dike section at Pond
3B South occurs in an area that appears to have been in or on the margins of the
oxbow lake, where soft compressible soils could occur or where the initial layers



State: None

of embankment fill may have been placed in water. The test borings made by
HWS appear to verify the presence of such soils in the deeper part of the
embankment and to a lesser extent in the foundation; thus, the low dike crest
could potentially have been the result of consolidation settlement and/or
possibly progressive shear failure in the soft soils, particularly in the lower
part of the embankment, which after 35 years may have stabilized.
Nevertheless, after the dike is raised back up to the design elevation of 1085
feet, it would be prudent to install at least two temporary elevation
monuments, one on the crest and one at the outside toe of the section where
the lowest crest elevation occurred, and take elevations on the monuments
monthly for 6 months after the initial elevation measurements, to assess
whether settlement or subsidence re-initiates or continues after addition of
the fill to finished grade; the monument at the toe would serve to check for
heave in case of shear failure, although heave may not show in a progressive
failure. After 6 months the monitoring data would be assessed to determine if
monitoring should continue for further evaluation or be terminated. Since the
lowest dike section occurs near the outlet structure and because rejuvenated
movement of the embankment earth fill could potentially have some impact on
the outlet pipe, the elevation monitoring after restoring the dike crest elevation is
considered a reasonable precaution.”

Company: See attached letter dated March 4, 2011



MidAmerican 4299 NW Urbandale Drive
vé ENERGY Urbandale, lowa 50322

OBSESSIVELY, RELENTLESSLY AT YOUR SERVICE.

March 4, 2011
Delivered via Overnight Mail

Mr. Stephen Hoffman

U.S. Environmental Protection Agency
Two Potomac Yard

2733 South Crystal Drive

5" Floor, N-5237

Arlington, Virginia 22202-2733

Re: Comments to Draft Coal Combustion Waste Impoundment Round 7 Dam Assessment
Reports for Neal North Energy Center (Site #13), Walter Scott Energy Center (Site #14),
Riverside Generating Station (Site #15 ), and Louisa Generating Station (Site #16)

Dear Mr. Hoffman:

MidAmerican Energy Company (“MidAmerican’) appreciates the opportunity to review the subject
reports and provide its comments prior to the reports’ finalization. MidAmerican has been handling
and continues to handle coal combustion residue and manage its surface impoundments in a safe and
environmentally sound manner, including the safe and beneficial use of coal combustion residue in
multiple applications for over twenty years. MidAmerican takes its environmental responsibilities
seriously and continues to pursue opportunities to demonstrate respect for the environment. As such,
any improvement items highlighted in the surface impoundment reports will be, or have been,
addressed in a timely and diligent manner. Specific action items and comments are outlined in more
detail below on a site-by-site basis.

Walter Scott Energy Center Draft Report Comments

The draft report for this facility provides an assessment of “Fair” for both the South Surface
Impoundment and the North Surface Impoundment. Pursuant to the report, the presence of sloughing
on the levee side of the South Surface Impoundment and the need to further document the safety of
the embankments under certain modes of failure were the primary contributors to this ranking.
However, since the on-site inspection was conducted in September 2010, a great deal of work has
been accomplished to specifically address these issues. As a result, MidAmerican respectfully
requests that the ranking for both of these surface impoundments be changed to “Satisfactory” in
the final report. The evidence to support this request is provided below.

South Surface Impoundment Levee Sloughing

The Mills and Pottawattamie (M&P) Missouri River Levee District and the U.S. Army Corps of
Engineers completed these repairs in February 2011 as shown in the photographs below. Large rip-
rap was utilized to fill and stabilize the eroded portion of the levee, followed by a cover layer of soil
and seeding.
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

Photo 1 - Levee District and Corps of Engineers starting repairs to slough

Comments to Specific Report Sections

Section 1.1.1: On February 11, 2011, Terracon completed a supplement analysis to calculate the
liquefaction potential of the surface impoundment levee structures. The report can be found in
Attachment A. The report concludes that “the factor of safety for liquefaction potential is above 1.6
for the sandy alluvial soils observed in [the] borings.” In addition, the report evaluated a lower
elevation embankment in the area of Station 22+00 to 25+00. For this section of the levee, a factor
of safety was calculated to be “in excess of 1.8 for both steady state and pseudo-static seismic
stability.” These values are well above the minimum acceptable value and demonstrate that the
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

liquefaction potential and seismic stability are not areas of concern for the Walter Scott surface
impoundments.

Section 1.1.3: Subsequent to the on-site inspection, the Walter Scott facility has been able to obtain
the Southwest lowa Renewable Energy rail spur construction drawings. Those drawings are
provided in Attachment B.

Section 1.1.5: The report indicates that the damaged end of the outlet structure should be repaired to
restore the structure to serviceable condition. The M&P Missouri River Levee District and Corps of
Engineers are in the process of repairing these structures which were damaged by their previous
subcontractor during straightening of the Pony Creek drainage way. Photograph 3 below shows the
current status of the repairs. The photo was taken facing north showing the repaired discharge
structure (located immediately below the orange cone) in the south bank of the North Surface
Impoundment. This update also applies to section 1.2.5.

Photo 3 — Repaired outlet structure
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

Section 1.1.7: The report indicates that the inspection program is substandard, and that a formal
inspection program should be developed and implemented. Walter Scott Energy Center has now
adopted a formal quarterly levee inspection program which follows the recommendations in report
Section 9.3.1. The new inspection form, shown in Attachment C, began to be utilized in late 2010.
The facility plans on continuing inspections with formal logs for both surface impoundments on at
least a quarterly basis.

Section 1.2.6: The facility continues to make periodic inspections and repairs as necessary to
address pond-side slope erosion caused by wave actions on the South Surface Impoundment on the
north and south sides. The facility is also monitoring wave action on the northeast corner of the
North Surface Impoundment and will make a further assessment on placement of rip rap for wave
erosion protection in late spring 2011. Photographs 4-7 detail the repairs made to the South Surface
Impoundment following the on-site inspection in September 2010.

Photo 4 — Placed rip-rap to protect wave erosion action
North side of South Surface Impoundment
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

Photo 5 - Close up view of rip-rap protection
North side of South Surface Impoundment

Photo 6 — Placed rip-rap to protect wave erosion action
Southwest side of South Surface Impoundment
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

Photo 7 — Placed rip-rap to protect wave erosion action
Southeast side of South Surface Impoundment

%

Section 2.3: In the North Ash Pond portion of this section, please revise the following sentence to
include the underlined wording: “Fly ash disposal in the pond was terminated by December 31,
2007; fly ash is currently dry-disposed in an ash monofill or sold for beneficial reuse.”

Section 3.2: The first paragraph reads, “The WSEC is currently regulated under NPDES Permit No.
78-20-1-01 (see Appendix C — Doc 1.6). This permit was effective on February 27, 2003, amended
October 16, 2006, and expired on February 26, 2008, according to the furnished documentation.”
For clarification, please add the following sentence: “However, a permit renewal application was
timely submitted to the lowa Department of Natural Resources prior to expiration.”

Section 4.2.2: The report states that “All fly ash now is captured in silos and is sold for beneficial
reuse or sent to an ash monofill.” MidAmerican suggests that this should be rephrased to “All fly ash
now is captured in silos and is sold for beneficial reuse or sent to an on-site, lined coal combustion
residue monofill.”

Section 6.1.1: Please delete the phrase “Hearsay evidence from MidAmerican staff is that”, and
replace it with “According to MidAmerican staff.” Additionally, the high water levels observed
during the on-site inspection have in fact dropped considerably. At elevation 971.5’, the water level
surrounded the base of the pole shown in Photograph 8. At that elevation there was still
approximately 2’ of freeboard remaining to the lowest point on the levee structure. As can be seen in
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

the photo, the water level has dropped several feet, and it is estimated that there is now
approximately 5’ of freeboard in the surface impoundments.

Photo 8 — Facing northwest showing southeast bank of South Surface Impoundment

PO s

=i I

Section 8.1: The report indicates that “Water is discharged through the outlet structure to Pony
Creek”. This statement is not accurate, and should be changed to “Water can be discharged through
the outlet structure to Pony Creek”. While the capability exists, water has not discharged through
this outlet structure in many years.

Also, please replace all references of “ash monofill” with “coal combustion residue monofill”, or
“CCR monofill”. This revised description is consistent with how the facility is described within the
lowa Department of Natural Resources permits.

Lastly, the final sentence in the second paragraph states that “MidAmerican indicated that the ash
material is tested for arsenic before being used for beneficial purposes.” While this statement is
accurate, MidAmerican also tests for antimony, barium, cadmium, chromium, mercury, selenium,
and thallium. That stated, it would be more accurate to rephrase to “MidAmerican indicated that the
ash material is tested pursuant to the beneficial reuse requirements of lowa Administrative Code 567
Chapter 108.”

Section 9.1: “Pottawattamie and Lee Counties” should be changed to “Pottawattamie and Mills
County”.
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EPA Draft Surface Impoundment Report Comments

March 4, 2011

Neal North Energy Center Draft Report Comments

The draft report for this facility provides an assessment of “Satisfactory” for Surface
Impoundments 1, 2, 3A and 3B. MidAmerican agrees with this assessment. However, a number of
“action items” are outlined in the report, and this response provides an opportunity to describe the
progress to date, and MidAmerican’s plans to address those items. In addition, other suggested
editorial changes and clarifications will be provided on a section-by-section basis.

Status of “Action Items”

1.

Section 1.1.3, First Paragraph, 3™ Sentence — “However, MidAmerican should perform its
own calculations to provide formal documentation of internal hydrologic safety of the ash
ponds...”

o This item will be completed with an engineering study by October 30, 2011.

Section 1.1.5, Second Paragraph, 3™ Sentence — “A couple of relatively shallow holes in
the outside slope surface, apparently caused by seepage erosion, were observed in the
perimeter dike on the northeast side near east corner of Pond 3B North. MidAmerican has
been aware of this condition and has plans to reconstruct the embankment in the area in
accordance with HWS’ recommendations and field guidance...”

o The engineering study will be completed by October 30, 2011.

o Construction activities will be completed by October 30, 2012.

Section 1.1.5, Third Paragraph, 1% Sentence — “MidAmerican additionally has plans to
restore embankment height back up to the design top elevation along the low section of the
perimeter dike observed around much of Pond 3B South...”

o The engineering study will be completed by October 30, 2011.

o Construction activities will be completed by October 30, 2012.

Section 1.1.5, Third Paragraph, last Sentence — “Thus, it would be prudent to monitor
potential movement after the dike is raised, and it may be of value to monitor potential
movement even if the dike is not raised”
o The engineering study will be completed by October 30, 2011.
o Construction activities will be completed by October 30, 2012.
= Monitoring of the movement marker will be completed every six months
following construction activities for one year. If any movement is identified,
monitoring activities will continue every six months until movement ceases
and addressed as necessary.
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

5. Section 1.1.5, Fourth Paragraph, 1% Sentence — “MidAmerican also plans to remove a
relatively large berm of material, determined to be bottom ash and coal residuals, observed
on the outside slope of the perimeter dike on the west side of pond 1...”
o Permit application(s) will be submitted by April 15, 2011, to the appropriate
regulatory agencies.
o The project will be completed by November 30, 2011.

6. Section 1.1.6, Second Paragraph, 3" Sentence — “However, the bare outside slope of the
perimeter dike at the offset near the south corner of Pond 3A should be protected against
erosion.”

o The project will be completed by October 30, 2011.

7. Section 1.2.7, 1% Sentence — “It is recommended that the inspection program be
formalized...”
o An operating and maintenance (O&M) plan was developed for this facility on

February 22, 2011. Refer to Attachment D for a copy of the current O&M Plan.

8. Section 9.2.1, First Paragraph, 3™ Sentence — “MEC plans to install a fixed staff gage in
Pond 1 to allow visual monitoring to verify that the water level stays below the maximum
water elevation of 1078.5” recommended in the HWS Geotechnical Engineering Report.”

o The gage will be installed by July 31, 2011.

Suggested Editorial Changes and Clarifications

Section 2.1, 6™ paragraph: Please add “process water” to the third sentence as part of the
description of what is discharged to the surface impoundment.

Section 2.1, 9" paragraph: Please change the word “obliterated” to “removed.
Section 2.2, 1** paragraph: It would be more accurate to rephrase the following sentence to add the

underlined wording: “The surface impoundment discharges are regulated by the lowa Department of
Natural Resources under the National Pollutant Discharge Elimination System program.”

Section 2.3, 3" paragraph: In the second sentence, please add “process water” to the description of
what is discharged to the surface impoundment.

Section 2.4.2, 2" paragraph: Please add “Water is sampled at this location for water-quality
monitoring regulated by the plant’s NPDES permit.” after the sentence ending in “fitted with a staff

gage.”

Section 2.4.2, 5" paragraph: Please delete “and water is sampled for water quality monitoring.”
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

Section 2.4.2, 6™ paragraph: Please change the underlined portion of the following sentence: “The
south part of Pond 2 is currently being excavated to restore storage volume, but when that area of the
pond again receives sluice water and plant drainage water, it is presumed that water from that area
will drain to the southeast part of Pond 2...” In addition, the next sentence in that paragraph should
change “southwest” to “northwest”.

Section 5.2.2: In the “Pond 2 Outlet Conduit” section, please reword the last sentence of the
paragraph to delete “of the bottom ash and C-stone” and insert “excavation of ash” instead.

Section 5.3.2: In the “Pond 3A Outlet Conduit” section, the actual pipe is roughly 150-200 feet
further north from the outlet structure. The pipe referenced in the document is the emergency high
overflow pipe that is never used. Water discharging from 3A to 3B has a greater distance to travel
before being discharged from the outfall.

Section 6.1.4, 3" paragraph: “Beecause” is misspelled.

Table 7.5: The initial recommended ash pond operating condition for 3B south was 1079°. An
additional study revealed that the pond could safely operate at 1079.5’. Please refer to Attachment E
for additional details concerning this revised assessment.

Section 8.1: The sentence discussing the Neal 4 ash operations doesn’t belong in this report and
should be deleted. The Neal 4 facility is physically separate from Neal North, and its ash is
independently managed.

Photo 1.1 Description: Please change the caption wording from “only” to “approximately”.

Photos 1.13, 3.6, 3.16, 3.18, 3.32: To maintain consistency with the remaining site photos, these
referenced photos should have the Neal South plant “cropped out”.

Photo 2.8: The photo caption should read “Pond 1”, not “Pond 2”.

Riverside Generating Station Draft Report Comments

The draft report for this facility provides an assessment of “Poor” for the South Surface
Impoundment. Pursuant to the report, the South Surface Impoundment is marginally stable under
static steady state seepage conditions and does not meet appropriate safety factors against failure.
However, since the on-site inspection was conducted in September 2010, a great deal of additional
investigation and analysis has been completed to specifically address these issues. As a result,
MidAmerican respectfully requests that the ranking for South Surface Impoundments be changed to
“Fair” in the final report. In addition, once the levee improvement project is completed this year, the
ranking should be changed to “Satisfactory”. The evidence to support this request is provided
below.

10 of 16



EPA Draft Surface Impoundment Report Comments
March 4, 2011

Supplemental Geotechnical Investigations

Supplemental geotechnical on-site investigation, additional soil borings, field and laboratory soil
tests, and a geotechnical report was performed by Terracon on December 7, 2010. While this
information was provided to Dewberry on December 17, 2010, it appears that the findings of the
analysis were not incorporated into the facility draft report, nor was it utilized to determine the
ranking of the South Surface Impoundment. Please refer to Attachment F for a copy of this report.

During the subsequent investigation, an additional eight (8) borings were taken and cone
penetrometer soundings were completed to supplement the borings and soil characteristics. These
additional tests allowed Terracon to better define existing soil conditions and provide better soil
parameters to perform a final soil analysis for the stability of the ash pond. The revised soil analysis
indicated a noticeable improvement in the factor of safety for slope stability.

The December 7, 2010, geotechnical report in Table 4 shows the existing embankment sections
exhibit factors of safety between 1.25 and 1.32. This is a significant improvement over the initial
results, but is still slightly less than the desired factor of safety of 1.4 for the long term steady state
seepage condition.

Table 4. Exlstmg Embankment Under Conditions of Steady State Seepage

Estlmated Factor of Safety Obtamed from Analysns
, i Steady State Seepage Desngn Condition .. ;
i Se'c;i'é'n1'." | Required] Mlmm um Factor of Safety® |  Riverside Slope i
A 14 1.30
B 1.4 1.25
C 1.4 1.26
D 1.4 _ 1.32
E 1.4 1.26

1. Refer to Ash Pond Plan in Exhibit D-1, for cross section location.
2. Reference: Table 6.1b (EM 1110-2-1913)

As a result of the slightly lower than desired safety factors, MidAmerican immediately developed a
project implementation program to further improve the embankment of the South Surface
Impoundment to the desired factor of safety of greater than 1.4 for slope stability. Refer to
Attachment G for the preliminary plans to stabilize the embankment via placement of a geogrid.
Copies of the permits received from the lowa Department of Natural Resources and the Army Corps
of Engineers approving the work are included in Attachment H. Based on the implementation of this
levee improvement plan, the following factors of safety, shown in Table 5 and Table 6, will be
achieved (from December 7, 2010, Terracon geotechnical report).
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

Table 5 Stablilzed Embankment Slopes Under Conditions of Steady State Seepage

Estnmated Factor of Safety Obtamed from Analys.ls
_ = - Steady State Seepage — Stabilized Slope -~ .
 Section' - | Required: Mmlmum Factor of Safety® | = ' RiversideSlope =~
A 1.4 1.44
B 1.4 1.45
Cc 1.4 1.42
D 1.4 1.51
E 1.4 1.42

1. Refer to Ash Pond Plan in Exhibit D-1, for cross section location.
2. Reference: Table 8.1b (EM 1110-2-1913)

Table 6. Stablllzed Embankment Slopes Under Conditions of Sudden Drawdown

: Est:mated Factor of Safety Obtained from Analysis
F _ -+t oo Sudden Drawdown Condltlons Stablllzed Slope’
i Secti'cin{-f' : ; Reqwred Mm:mum Factor of Safety i . Riverside Slope
A 1.2 1.23
B 12 1.26
C 1.2 1.25
D 1.2 1.26
E 1.2 1.25

1. Referto Ash Pond Plan in Exhibit D-1, for cross section location.
2. Reference: Table 6.1b (EM 1110-2-1913)

It is expected that the levee improvement work at the South Surface Impoundment will begin in the
spring/summer of 2011, once Mississippi River water levels and weather are conducive to initiating
construction activities. As a result, the expected project completion date is summer/fall of 2011.
Once this project is complete, the slope stability under steady state seepage and sudden drawdown
conditions will exceed the required factors of safety. MidAmerican will then notify the
Environmental Protection Agency that the project is finished, and the ranking for the South Surface
Impoundment should be able to be improved to “Satisfactory” at that time.

Comments to Specific Report Sections

Section 1.1.: The draft report indicates that the South Surface Impoundment is marginally stable and
does not meet appropriate safety factors against failure. This assessment was based on the
preliminary reports prior to more extensive geotechnical site investigations and issuance of the final
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

geotechnical report dated December 7, 2010. The additional testing and analyses demonstrate factors
of safety which are considerably improved from the initial results, although they are slightly less
than the desired factor of safety. These improved safety factors should be taken into consideration in
this section, in the final rating, and included in the overall report.

Section 1.2.1 & 1.2.3: On January 14, 2011, Terracon performed a seismic analysis of the Riverside
South Surface Impoundment. The report, provided in Attachment J, demonstrated results of global
stability factors of safety ranging from 1.28 to 1.37; well above required minimum factor of safety
range from 1.0 to 1.1. MEC submitted these reports to Dewberry on January 25, 2011, but it does not
appear that the report results were included in the draft report documentation. Please utilize these
report results in your final assessment for the Riverside facility.

Figure 2.1-2: The photo incorrectly labels Alcoa as the Riverside Generating Plant. Riverside is
actually just north of the South Surface Impoundment (South Ash Pond) as shown in the red circle
below.
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

Section 2.4.1: Several additional borings and cone penetrometer tests were conducted as part of the
December 7, 2010, and January 14, 2011, test reports which should allow deletion or revision of the
following statement: “MEC personnel provided limited subsurface data consisting of boring logs
used in conjunction with monitoring well installations.” Please also add a statement that
MidAmerican personnel provided supplemental geotechnical reports, boring logs which identified
subsurface data, and cone penetrometer test soundings to supplement the borings initially provided
during the on-site inspections.

Figure 2.5-1: It should be recognized that the vast majority of these critical infrastructures are at a
relatively high elevation and would not be impacted by any potential breach of the surface
impoundment levee structure.

Section 4.2.1: This section should be revised to reflect that the north pond accepts only stormwater
from the coal pile and there is no discharge, and that the south pond accepts the noted wastewater
including storm water from some plant roofs and some paved areas, and discharges through a
permitted National Pollutant Discharge Elimination System outfall.

Section 7: This entire section should be updated to reflect the supplemental reports completed on
December 7, 2010, and January 14, 2011.

Section 7.1.1: Riverside Generating Station is in Scott County, not Louisa County.

Louisa Generating Station Draft Report Comments

The draft report for this facility provides an assessment of “Satisfactory” for its surface
impoundments. MidAmerican agrees with this assessment. However, a number of suggested
editorial changes and clarifications are provided below on a section-by-section basis.

Suggested Editorial Changes and Clarifications

Section 2.1: The general description and figures 2.1a and 2.1b relate to IPSCO Steel, not Louisa.
The Louisa Generating Station is further southwest near Fruitland, lowa, as shown in the red circle
on the map below.
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Section 2.3: It is unclear why the surface impoundment is referred to as the North Ash Pond in this
section and in other areas of the document. Louisa only has one surface impoundment, and this may
be a carryover issue from the Riverside report. In addition, Louisa’s surface impoundment accepts
stormwater from the main plant, scrubber area, and some building roof drains. Please refer to
Attachment | for a drawing detailing the stormwater flow paths. Coal pile runoff is also permitted
through National Pollutant Discharge Elimination System Outfall 004, however actual flow has
never been observed.

Section 2.5: This section appears to reference the IPSCO Steel facility again. Within five miles
south of Louisa, the only “highway” is Country Road X61 (Stewart Road), some residences, no
businesses, no restaurants, and no places of worship. There are also no schools, nursing homes, or
fire stations.

Section 4.2.1: Same comment to stormwater as in Section 2.3 above. This is also noted in Sections
6.1.1,6.1.2, and 6.1.3.

Section 7.1.6: The last sentence in the section appears to be a heading which doesn’t belong to the
paragraph: “Adequacy of Supporting Technical Documentation”.
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EPA Draft Surface Impoundment Report Comments
March 4, 2011

General: An Operating and Maintenance (O&M) plan is being developed and will substantially
mirror the Neal North Energy Center O&M Plan provided in Attachment D. Trees along the south
and north exterior walls still need to be removed; MidAmerican is developing a plan for this activity
which is expected to begin in spring 2011.

Again, MidAmerican appreciates the opportunity to review and provide its comments on the draft
surface impoundment reports for Walter Scott Energy Center, Neal North Energy Center, Louisa
Generating Station, and Riverside Generating Station. If you have any questions or require
additional information, please don’t hesitate to contact me.

Sincerely,

G Z e

Kevin D. Dodson

Director — Environmental Programs,
Compliance and Permitting

Phone: 515-281-2692
kddodson@midamerican.com

Attachments

cc: Jim Kohler — U.S. EPA
Dave Ulozas
Matt Finnegan
Mark Podany
Dave Maystrick
Reg Soepnel
Sam Nelson
Bill Whitney
Jim Wiegand
Doug Haiston
Dave Webb
Jenny Mclvor
Jess Vilsack
Peg Roy
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JOINT APPLICATION FORM
ITRMS 1 AND 2 HOR AGENCY USB _

1, Application Number ) | 2. Date Recelved ™
3. and 4, (SBEB SPECIAL INSTRUCTIONS) NAME, MAILING ADDRESS AND TELEPHONE NUMBBRB

3a. Applicant 3b. Applicant 3c. Applicant

D feton - G | M .

Vidrmarioan Energy Gompany ALCOA, Inc, \

E{IJH;NSI?; eagr':raalting Statlon - 4879 State Street

Bellendort, 1A 52722 Riverdale, IA 52722-5775
Business (563 ) 3336603 Business (ees ) 4592000 Businoss ( )
Home { ) Home { ) Home ( )
4a, Authorlzed Agent {if any) 4h, Authorized Agent (if any) 4¢, Authorized Agent (If any)

Terrence L. Smith, P.E.

HGM Assoclatas

640 Fifth Avenus

Councll Bluffs, 1A 51502 .
Phone 712 ) 3230530 Phone { ) Phono { )

5, PROJECT DESCRIPTION AND REMARKS:
Install a sand polnt dewatering system at the landward crown point of the top of the berm for construotion dewatering, in
200 to 300 foot phases, remove rip rap, excavate a 15 foot wide bench at approximate elevation 584.00, reconstruct
embankment with geogrid stabilized embankment and relristall tip rap. The purpose Is to Improve bank stabllity around

the perimeter of the property. .

6. IMMEDIATE AND ADJOINING PROPERTY OWNERS:
ALCOA, Inc., 4879 State Street, Riverdale, 1A 52722-5775, (563) 450-2000

4. PROJBCT LOCATION . _
STRBET, ROAD, OR OTHER DESCRIPTIVE LOCATION LEGAL .
6001 State Street, Bettendord, IA DESCR. .25 78N 4E of the &th PM
IN OR NEAR CITY OR TOWN WATBRWAY RIVER MILE
Befttendorf/Rivardale, lowa Misslssiop| River
Pp 489

COUNTY Scott STATB 1A ZIr CODR 52722

QUARTER SBCTION - TOWNSHIP RANGB

Date activity 1s expacted to be completed  11/28/2011
Tf answer is Y BS” give reasoms in fhe Projeot Desctiption and

Remarks sectlon,
Indicate the existing work on drawings.

8. Dato actlvity Is proposed to comimence  03/01/2011

9, Is any portion of the actlvity for which authorizatlon is sought ~ Yes o No @
- tow complote?

Manth and Year the sotivity was comploted

10, Lit ail approvals or cortification and denials received from other Federal, interstate, state, ar looal agenoies for structures, construction, discharges or other aclivities

described in this application. .
Type of Approval Identiftoatjon No. Pate of Application Dato of Approval Date of Denial

1T, CONSENT TO BNVER PROPERTY LISTED IN PART 7 ABOVE IS HOREBY GRANTED. [V @ Mo ©. |

12,” APPLICATION VERIFICATION (SEE SPRCIAL INSTRUCTIONS) ‘
Application is hereby made for the aolivliles described hoteln. I certify that I am familiar with the information contained In the application, and that to the best of my

knowledge apd beliof, such information Is trus, comploto, and aceurats, [ further certify that I possess the authority to undertake the proposed aotivities.
%«m—’ [Z:9 ol

ri
Signature of Applicant or Authotized Agont

Date

Date

Signature of Applicant or Authorized Agont

Date

Signature of Avplieant or Authorlzed Agent

Corps of Bnginoers Towa Dep't of Natural Resources Towa Dep’t of Natural Resources Applicant’s Copy
Sept. 1987 ATTN: Floodplain Perimits Section ATTN: Sovereign Lands
DNR FORM 36 DNR FORM 36

SEE INSTRUCTIONS FOR ADDRESS



Bettenglort:
| Flood Zone Development Permit

Application is hereby made to the Flood Zone Administrator of Bettendorf, Iowa, for
approval of the plans and specification for the proposed development described below:

1. Address AND legal description of property involved
6001 State Street, Bettendorf, lowa 52722
Section 26  Township 78N Range 4E of the 5th PM  County; Scott Misslssippi River at River Mile 489

2. FEMA FIRM Map Information: Community # Panel #
Suffix Date of FIRM FIRM Zone
Proposed date of construction Base Elevation

3. If a building is involved in this application, it is:

Pre-FIRM Regulation Structure
Post-FIRM Reg. Structure.......
No Building Involved..............

4. General description of proposed development (work to be performed) Install 2 sand point
dewatering system at landward crown of top of berm for construction dewatering. In 200-300 foot phases, remove rip rap,

excavate 15-foot wide bench at approx. elevation 564.00, reconstruct embankment with geogrid stabilized embankment
and reinstall rip rap. Purpose Is to Improve bank stabllity around perimeter of property.

5. DETAILED INFORMATION
a)  Requires excavation or filling: Yes X No__

b) Reason for excavation or fill; improve factor of safety on riverward slopé

C) Area and Depth: approximately 2,000 linear feet X 40 foot width

d)  Occupation Type:
Residential
Commercial
Industrial  x
Agricultural
Other (Explain)

(e) Type of fill reuse in situ granular materials, supplement with new




6. Is the property, or any portion of the property in an identified 100-year flood zone:
YES() NO()

7. Is the property, or any portion of the property inafloodway: YES() NO()

8. Corps of Engineers documentation included: YES (*) NO () Not Applicable ( )
IL.D.N.R. documentation included; " YES(*) NO() Not Applicable ( )
FEMA documentation included: YES() NO() Not Applicable (*)

I certify that the elevation of the building(s) lowest floor (including basement, if applicable)
will be at feet, NGVD (mean sea level) and that the average grade at the

building site is at an elevation of feet, NGVD.

I further certify any and all work associated with this applicatlo% o@mp]c;gs with all of the
requirements of APPENDIX C “Flood Area Management Or ; -'@ﬁ&ég’@ jb%;Mumclpal

Code of the City of Bettendorf, Iowa. £§ — e
o :hr\ L £

Terrence L. Smith
CERTIFIER’S NAME LICENSE # or Afﬁx Ofﬁ01al Seal

HGM Associates Inc., 640 5th Avenue, PO Box 919, Council Bluffs IoWa 51502 0919

Company Address, including Zip Code

Project Manéger

Title
L j M 2/7/11 ‘ Council Bluffs, lowa
CERTIFIER’S SIGNATURE Date City, State

(712) 323-0530

Phone Number (including area code)

All Provisions of the City of Bettendorf, Iowa governing subdivision(s), zoning, erosion
control, and building codes will be complied with by this proposed development.

SIGNATURE OF OWNER

PLANS AND SPECIFICATION approved this day of ;20

Bettendorf Flood Zone Administrator



pem: 1125108 \\SPVIA\data\WSEC\112510A_MEC Riverside South Pond\dwg\112510A_A0Ldwg 2/25/2011 81145 AM CST

N\

RIVERSIDE GENERATING STATION
SOUTH ASH CONTAINMENT POND
EMBANKMENT IMPROVEMENTS

CITY OF BETTENDORF, IOWA

The lowa Department of Transportation Standard Specifications for
Highway and Bridge Construction, Series 2011, plus the applicable General
Supplemental Specifications, Developmental Specifications, Supplemental
Specifications and Special Provisions shall apply to construction work on
this project unless stated otherwise in these plans and specifications.
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NOTES

-

. THE CONTRACTOR SHALL CONSTRUCT THE STABILIZED SLOPE FACE IN A SEQUENCED MANNER
SUCH THAT NO MORE THAN 300 LINEAL FEET OF THE RIVERWARD BANK OF THE LEVEE IS
UNPROTECTED AT ANY ONE TIME. THE EXCAVATION AND BACKFILL WORK AT EACH SECTION
SHALL BE PERFORMED ON A ROUND—THE-CLOCK BASIS UNTIL THE EXCAVATION BACKFILL
REACHES THE ELEVATION OF THE ORIGINAL LEVEE CREST. THE CONTRACTOR SHALL SUBMIT A
DETAILED EXCAVATION AND CONSTRUCTION SEQUENCING PLAN FOR REVIEW PRIOR TO
CONSTRUCTION.

2.INCLINOMETERS SHALL BE INSTALLED ALONG THE LANDWARD CREST OF THE LEVEE
EMBANKMENTS TO ALLOW MONITORING OF POTENTIAL SLOPE MOVEMENTS DURING
CONSTRUCTION. INCLINOMETERS SHALL BE SET AT APPROXIMATELY 300 FOOT INTERVALS.
DAILY MONITORING OF THE INCLINOMETERS SHALL BE CONDUCTED DURING EXCAVATION AND
BACKFILLING TO VERIFY THAT THE CONSTRUCTION ACTIVITIES ARE NOT ADVERSELY AFFECTING
THE STABILITY OF THE EMBANKMENTS.

3.DEWATERING SHALL BE PERFORMED TO ACHIEVE A MINIMUM DRAWDOWN ELEVATION OF 565
PRIOR TO ANY EXCAVATION. THE CONTRACTOR SHALL SUBMIT A DETAILED DEWATERING AND
GROUNDWATER MONITORING PLAN FOR REVIEW. THE CONTRACTOR'S SUBMITTAL SHALL INCLUDE
DETAILS OF WELL DESIGN, INSTALLATION, PUMP CAPACITY, AND IN—SITU MONITORING OF THE
WELLS.

4.THE CONTRACTOR SHALL REUSE THE EXISTING RIPRAP THAT IS REMOVED FROM THE LEVEE
FACE. THE EXISTING GRANULAR BEDDING AND ROAD SURFACING MATERIAL SHALL BE
CONSIDERED PART OF THE GENERAL EXCAVATION, AND REUSED IN THE REINFORCED FILL.

5. ADDITIONAL 18—INCH NOMINAL SIZED RIPRAP SHALL CONSIST OF STONE MEETING THE MATERIAL
AND SIZE REQUIREMENTS OF IDOT CLASS E REVETMENT, SECTION 4130. PROPOSED 6" THICK
SAND—GRAVEL BEDDING MATERIAL UNDERNEATH THE RIPRAP SHALL MEET THE MATERIAL AND
SIZE REQUIREMENTS OF IDOT GRANULAR SUBBASE, SECTION 4121, GRADATION NO. 12A OR 12B.

6.SEGREGATED MATERIAL MAY BE STOCKPILED IN THE LOCATIONS INDICATED ON SHEET E.02 AND
USED FOR ANY EMERGENCY BACKFILLING OF EXISTING EXCAVATIONS SHOULD FORECASTED RIVER
LEVELS EXCEED THE ELEVATION OF THE BASE OF THE CURRENT WORKING LOCATION.
MATERIALS PLACED FOR EMERGENCY ACTIONS WILL BE REQUIRED TO BE REMOVED WHEN RIVER
LEVELS RECEDE AND REUSED AS INDICATED.

7.LAYERS OF GEOGRID BELOW ELEVATION 572 FEET SHALL BE PLACED AT 2 FOOT VERTICAL
SPACING, BEGINNING WITH THE BASE LAYER AT ELEVATION 564 FEET. THE LOWEST 4 LAYERS
(ELEVATIONS 564 TO 570 FEET) SHALL BE A MINIMUM OF 10 FEET LONG.

8.FROM ELEVATION 572 FEET TO THE CREST, THE GEOGRID LAYERS SHALL BE A MINIMUM OF 15
FEET LONG. DUE TO THE VARIABLE ELEVATION OF THE LEVEE EMBANKMENT CREST,
ADJUSTMENT OF THE VERTICAL SPACING IN THE UPPER LAYERS OF GEOGRID REINFORCEMENT
WILL BE REQUIRED. THE TOP LAYER SHALL BE PLACED AT AN ELEVATION THAT WILL ALLOW
PLACEMENT OF AT LEAST 12 INCHES OF MATERIAL ABOVE THE TOP LAYER. REFER TO THE
PROFILE FOR THE REQUIRED GEOGRID SPACING IN THE UPPER LAYERS.

9.ALL GEOGRID REINFORCEMENT SHALL CONSIST OF TENSAR UX1700 UNIAXIAL GEOGRID. GEOGRID
LAYERS SHALL BE PLACED WITH THE STRONG AXIS PERPENDICULAR TO THE CENTERLINE OF
THE LEVEE EMBANKMENT. ALL GEOGRID LAYERS SHALL BE MANUALLY TENSIONED AND STAKED
PRIOR TO SPREADING, PLACEMENT, AND COMPACTION OF THE FILL MATERIAL ON TOP OF THE
GEOGRID LAYER. THE MANUFACTURER'S SPECIFICATIONS FOR STORING, HANDLING, PLACING,
AND COMPACTING REINFORCEMENT AND REINFORCED FILL SHALL BE FOLLOWED.

10.IF_THE BASE OF THE EXCAVATION IS UNSTABLE DUE TO A HIGH RIVER ELEVATION, A CLEAN
STONE BASE MAY BE USED IN THE REINFORCED AREA IN LIEU OF THE EXISTING EMBANKMENT
MATERIAL. STONE SHALL ONLY BE USED WHEN THE MINIMUM DEWATERING DRAWDOWN IS
BEING ACHIEVED AND WHEN APPROVED BY THE ENGINEER. CLEAN STONE SHALL MEET THE
MATERIAL AND SIZE REQUIREMENTS OF IDOT COARSE AGGREGATE, SECTION 4115, GRADATION
NO. 3, 4, OR 5. STONE MATERIAL SHALL BE COMPACTED IN 9—INCH LOOSE LIFTS TO AT
LEAST 65 PERCENT OF THE MATERIAL'S MAXIMUM DRY DENSITY.

-

. FILL MATERIAL WITHIN THE REINFORCED ZONE SHALL BE COMPACTED IN 6—INCH LIFTS TO AT
LEAST 95 PERCENT OF THE MATERIAL'S MAXIMUM DRY DENSITY OBTAINED FROM STANDARD
PROCTOR COMPACTION TESTS AT MOISTURE CONTENTS WITHIN A RANGE OF 3 PERCENT BELOW
TO 3 PERCENT ABOVE THE OPTIMUM MOISTURE CONTENT. DENSITY AND MOISTURE CONTENT
TESTING SHOULD BE PERFORMED ON EACH LIFT OF THE STABILIZED FILL AT A RATE NOT LESS
THAN 1 TEST PER 2000 SQUARE FEET OF FILL. STATION-LOCATION AND ELEVATION SHALL BE
RECORDED FOR EACH TEST LOCATION. THIS INFORMATION SHALL BE INCORPORATED INTO THE
TEST REPORTS.

12.1F ADDITIONAL FILL MATERIAL IS REQUIRED WITHIN THE REINFORCED AREA, NEW MATERIAL
SHALL MEET THE MATERIAL AND SIZE REQUIREMENTS OF IDOT SPECIAL BACKFILL, SECTION
4132, GRADATION NO. 30.

13. FOLLOWING COMPLETION OF THE STABILIZED SLOPE FACE SECTION, THE EXISTING RIPRAP
EROSION CONTROL LAYER SHALL BE RECONSTRUCTED ALONG THE RIVERSIDE SLOPE FACE.
THIS SECTION SHALL CONSIST OF A 6—INCH THICK SAND—GRAVEL BEDDING LAYER AND A
1.5—FOO0T MINIMUM THICKNESS OF 18—INCH NOMINAL SIZED RIPRAP. LAYER THICKNESSES ARE
TO BE MEASURED NORMAL TO THE 2:1 SLOPE.

14. FOLLOWING COMPLETION OF THE REINFORCED FILL SECTION, A MINIMUM 15-FOOT WIDE
ROADWAY SHALL BE RECONSTRUCTED WITH A MINIMUM 6-INCH THICK, NEW IDOT CLASS A
CRUSHED LIMESTONE.

WATER SURFACE ELEVATION
AT TIME OF SURVEY = 572.6
WATER LEVEL MAY VARY

_——
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TYPICA TION

NO SCALE

CENERAL NOTES

1.UTILITY FACILITES SHOWN ARE FROM LOCATES OR RECORDS PROVIDED BY OTHERS, AND SHALL BE CONSIDERED APPROXIMATE. OTHER
UTILIMES MAY EXIST (EITHER IN SERVICE OR ABANDONED) AND THEIR LOCATION MAY NOT BE PRESENTLY KNOWN OR IDENTIFIED ON THE
PLANS. THE ENGINEER MAKES NO GUARANTEE THAT THE UTILITES SHOWN COMPRISE ALL UTILITIES IN THE AREA, EITHER IN SERVICE
OR_ABANDONED. THE ENGINEER FURTHER DOES NOT WARRANT THAT THE UTILITES SHOWN ARE IN THE EXACT LOCATION INDICATED.
THE CONTRACTOR SHALL NOTIFY THE IOWA ONE—CALL SYSTEM AT 1-800-292-8989 TO IDENTIFY THE LOCATION OF ALL UNDERGROUND
UTILITY FACILITES WITHIN THE CONSTRUCTION AREA.

THE CONTRACTOR SHALL DETERMINE THE EXACT LOCATION OF ALL PUBLIC AND PRIVATE UTILITY FACILITIES LOCATED WITHIN THE
CONSTRUCTION AREA TO AVOID DAMAGE IN ACCORDANCE WITH SECTION 480.4, CODE OF IOWA. DAMAGE TO UTILITIES DUE TO THE
CONTRACTOR’S ACTIONS SHALL BE REPAIRED OR REPLACED WITHOUT COST TO THE OWNER OR ENGINEER.

WHERE EXISTING UTILITY FACILITIES ARE SHOWN IN THE PLANS OR ENCOUNTERED WITHIN THE CONSTRUCTION AREA, THE CONTRACTOR
SHALL NOTIFY THE UTILITY COMPANY PRIOR TO BEGINNING CONSTRUCTION ACTIVITIES.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR
NOTIFYING UTILITIES AND CONDUCTING WORK NEAR UTILITY FACILITIES REQUIRED BY SECTION 480.4, CODE OF IOWA.

THE CONTRACTOR SHALL REVIEW ALL UTILITIES SHOWN IN THE PLANS AND COORDINATE WITH ALL UTILITY COMPANIES NECESSARY TO
SCHEDULE WORK FOR ALL KNOWN AND POTENTIAL CONFLICTS. DELAYS, INCONVENIENCE, OR DAMAGE CLAIMED BY THE CONTRACTOR
DUE TO ANY INTERFERENCE OF UTILITIES SHOWN IN THE PLANS SHALL NOT BE CONSIDERED A CIRCUMSTANCE FOR ADDITIONAL TIME OR
COMPENSATION.

2.THE CONTRACTOR SHALL CONFINE ALL OPERATIONS, INCLUDING EQUIPMENT AND MATERIAL STORAGE, WITHIN THE CONSTRUCTION AREAS
SHOWN IN THE PLANS.

3.THE CONTRACTOR SHALL CONTROL CONSTRUCTION DEBRIS AND HAZARDOUS WASTE SPILLS. THE CONTRACTOR SHALL CLEAN—UP AND
DISPOSE OF ALL WASTE PROPERLY OFF—SITE AT AN APPROVED DISPOSAL FACILITY. NO CONSTRUCTION MATERIAL WASTES OR UNUSED
MATERIALS SHALL BE BURIED, DUMPED, BURNED, OR DISCHARGED WITHIN THE PROJECT LIMITS.

4.THE CONTRACTOR SHALL TAKE STEPS TO CONTROL SOIL EROSION. IF NECESSARY, HAY BALES, CHECK DAMS, SEDIMENT TRAPS OR
ADDITIONAL SILT FENCE (NOT INDICATED ON THE PLANS) SHALL BE USED TO RETAIN SILT AND PREVENT SILT FROM ENTERING THE
MISSISSIPPI RIVER. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO CONDUCT OPERATIONS IN ACCORDANCE WITH THE
POLLUTION PREVENTION PLAN AND ADMINISTER IT THROUGHOUT THE PROJECT DURATION.

5.THE CONTRACTOR SHALL TAKE STEPS TO CONTROL FUGITIVE DUST DURING CONSTRUCTION. AT A MINIMUM, THE CONTRACTOR SHALL
APPLY WATER TO ALL WORK AREA ROADS DAILY WHEN RAIN IS NOT IMMINENT.

. FLAT POOL ELEV. = 561.00

~ — \\\
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Storm Water Pollution Plan

Construction/Implementation
CHECKLIST
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kel flow
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Maintain Records of Construction Activities, including:
Dates when major grading activities occur
FILTER BERM Dates when construction activities temporarily cease on a
FILTER SOCK portion of the site
Construct "J-hook" at egc Dates when construction activities permanently cease on a
end_on an individual section portion of the site
Dates when stabilization measures are initiated on the site

Prepare Inspection Reports summarizing:
Name of Inspector
Qualifications of inspector
Measures/areas inspected
Observed conditions
Chcinge necessary to the storm water pollution prevention
plan

Disturbed area ~——~_ ——»

—_

ATES
640 FIFTH AVENUE COUNCIL BLUFFS, IOWA
PHONE: (712) 323-0530

ASSOCI

Place berm or sock
perpendicular to slope
Stakes (Typ.)

Water flow

Report any "Hazardous Conditions”:
Notify the IDNR and sheriff’'s office not less than six hours
after the onset of a "hazardous condition”

|

Modify the pollution prevention plan to include:

= — the date of release

al preo to e — circumstances leading to the release

a P — steps taken to prevent reoccurrence of the release

- €r perimeter control along street REVISION NO.

For sediment and slope control - . . . .

: \dh)SUDAS e o oy Wi o o reasomants, when notfd by th

> 10/17/08

] TYPICAL PLACEMENT OF BERM OR SOCK IDNR that the plan does not com

>l FIGURE: 9040.2 SHEET 1 0F 1 Address a change inpdesign, construction o%gf'ution or

= maintenance which has an effect on the potential for

- FILTER BERM & FILTER SOCK discharge of pollutants - .

< Prevent reoccurrence of a "hazardous condition

- 8

(7}
|
< °

Install all silt fence using a silt fence machine. Use manual § %“ ]
(trench) installation if phyical conditions prohibit machine <4 “ 5 o
installation. ° K g °

For machine installation, compact by driving over each side \ /
of silt fence at least two times with device exerting 60 p.s.i.
or greater. (—\

For manual installation, compact with a mechanical or
pneumatic tamper.

Place silt fence continuously up to a maximum length of 200
feet. For every segment of silt fence that is placed, flare up
the slope the last 20 feet of the segment to contain runoff as
Install Silt Fence parallel | shown.

to the ground contour when|

required on slope.
Flow > @ Secure top of engineering fabric to steel posts using
cable ties (50 Ib.) or wire. See back view attachment to
S post.
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Notive Grgss Seeding and Muiching
Conform to lowa DOT Article 2601.

Silt Fence

A. Materials

Use silt fence that meets the following requirements:

1. Fabric: Conform to lowa DOT Article 4196.01.

2. Posts: 4 foot minimum steel (T—section) weighing at least 1.25 pounds per foot, exclusive of
anchor plate. Painted posts are not required.

3. Fastener: Wire or plastic ties with a minimum tensile strength of 50 pounds.

B.

1

. Installation:

. Install material along the contour of the ground, as specified in the contract documents, or as directed by the
Engineer.

2. Install silt fence with a mechanical soil slicing machine that creates a slit in the ground while simultaneously
installing the fabric. The trenching method may be used when situations will not allow soil slicing, as determined
by the Engineer.

3. Construct a “J—hook” at each end of a continuous run of silt fence, by turning the end of the silt fence uphill,
as necessary to prevent runoff from flowing around ends when water behind the fence ponds to a level even
with the top of the fence.

4. Insert 12 inches of fabric to a minimum depth of 6 inches (fabric may be folded below the ground line).

5. Compact installation by driving along each side of the silt fence, or by other means, as necessary to
adequately anchor the material in the ground, to prevent pullout and water flow under the fence.

6. Drive steel posts into the ground alongside the silt fence, to a minimum depth of 20 inches, unless otherwise
specified by the Engineer. Space posts as shown on Figure 9040.19, or as required to adequately support silt
fence.

C. Maintenance: At the Contractor's expense, repair or replace non—functioning silt fence that allows water to flow
under the fence, is torn, or is otherwise damaged, due to inadequate installation.

D. Removal:
1. Remove the silt fence upon final stabilization of the project area, or according to the staging indicated in the
SWPPP.

2. Remove and dispose of silt fence and posts.

3. Remove sediment or spread to match finished grade; ensure proper drainage.
4. Stabilize the area disturbed by removal operations.
E
1

. Replacement:

. When accumulated sediment reaches a level one—half the height of the fence, remove the silt fence as
described above, and replace according to the installation instructions above.

2. At the Engineer's option, the existing silt fence and accumulated sediment may be left in place, and a new silt
fence installed up—slope from the existing silt fence.

3. When permitted by the Engineer, the existing silt fence may be left in place and the accumulated sediment
removed. Carefully inspect the existing silt fence for structural integrity and signs of undermining. Make any
necessary repairs.

Eilter Socks

A. Filter Material

1. Use material derived from wood, bark, or other, non—toxic vegetative feedstocks.

2. Use material with no visible admixture of refuse or other physical contaminants, nor any material toxic to plant
growth.

3. Use material meeting the following particle sizes:

Sieve Size Percent Passing
2" 100
1" 90-100
%" 0-30

The target flow rate of in—place material is 10 gal/min/If.
The Engineer may approve use of alternate materials meeting
the target flow rate.

Sock Material
For slope and sediment control applications, use a continuous, tubular, knitted, mesh netting with 3/8 inch
openings, constructed of 5—mil thickness, photodegradable HDPE.

For inlet protection, use a continuous, tubular, knitted, mesh netting with 3/8 inch openings, constructed of
500—denier polypropylene.

Use 1 inch by 2 inch (minimum) hardwood stakes or stakes of equivalent strength.

~ o

Installation:

Pneumatically fill mesh filter sock of size and length indicated in the contract documents, or as directed by
the Engineer. Alternative methods of filling the sock may be allowed upon approval of the Engineer.

Fill socks with filter material.

Place the filter sock along the contour as specified in the contract documents, or as directed by the Engineer.
Place additional filter material or soil from the site, on the upstream side of the sock, in the seam between
the tube and the ground.

Construct a “U—hook” at each end of a continuous run of filter sock, by turning the end of the sock uphill, as
necessary to prevent runoff from flowing around the ends when water behind the sock ponds up to a level even
with the top of the sock.

Drive stakes into the ground at a maximum spacing of 10 feet, and as required to secure the sock and
prevent movement.

Construct according to Figure 9040.2 for perimeter control and sediment control on Grade

2o woN

S

Maintenance: Perform the following incidental work.

Repair or replace non—functioning filter socks that allow water to flow under the sock, are torn, or are
otherwise damaged, due to inadequate installation.

Remove filter material from damaged socks that are located along streambanks, around intakes, in ditches, or
in other locations where the material may be carried to surface waters.

S~ N o

N

E. Removal: When indicated in the contract documents, or as directed by the Engineer; remove the filter sock
upon completion of the project, and after final stabilization is achieved; or as indicated in the SWPPP, if
applicable.

1. Upon completion of the project, completely remove socks and filter material that are located along

streambanks, around intakes, in ditches, or in other locations where the filter material may be carried to

surface waters if the sock degrades and/or tears.

Slice the sock longitudinally. Remove and dispose of the filter sock material and stakes.

Spread the filter material and accumulated sediment to match finished grade and to ensure proper drainage.

If the site has been brought to finished grade and prepared for permanent seeding, spread and incorporate the

filter material into the surface by tilling, or as required to break up any large particles and provide a finished

surface suitable for permanent seeding.

Eal Ol

=m

Replacement:

When accumulated sediment reaches a level one—half the height of the sock, or when the sock becomes
clogged with sediment and no longer allows runoff to flow through, remove the sock as described above, and
replace according to the installation instructions above.

2. At the Engineer’'s option, the existing filter sock and accumulated sediment may be left in place, and a new
filter sock installed up—slope from the existing filter sock.

4
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FEET

RESTORATION/SEEDING OF STOCKPILE AREAS

MAINTAIN 6” FILTER SOCK ALONG THE BANK
OF THE LEVEE AT ALL TIMES THAT THE BANK
IS NOT PROTECTED WTH RIP—RAP.

CLEARANCES AT ELEVATED PIPE RACK:
WDTH = 13'-0"
HEIGHT = 10°-7"

RESTORATION /SEEDING OF LEVEE BACKSLOPE

EMBANKEMENT IMPROVEMENTS

ACCESS ROAD

DESIGNATED STOCKPILE LOCATIONS

SILT FENCE

FILTER SOCK

NATIVE SEEDING + MULCHING
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December 7, 2010 1 rerracon ‘

HGM Associates, Inc
640 5" Avenue
Council Bluffs, lowa 51502

Attention: Mr. Terry Smith, P.E.

Re: Geotechnical Engineering Report
South Ash Containment Pond Embankments
Riverside Generating Station
Bettendorf, lowa
Terracon Project No. 07105081/02105081G

Dear Mr. Smith:

Terracon Consultants, Inc. (Terracon) conducted a subsurface exploration to obtain data to use
in performing global stability analyses of selected Ash Containment Pond embankments at the
Riverside Generating Station (RGS) as described in our Proposal P07100280 dated September
27, 2010 and our three (3) Supplements to Agreement for Services dated October 11, 2010 and
November 5 and 24, 2010. This report presents the findings of the subsurface explorations and
provides professional opinions regarding the embankment slope stability.

We appreciate the opportunity to provide geotechnical engineering services for this project and
are prepared to provide additional engineering and testing services as recommended in this
report. -

Sincerely,
Terracon Consuitants, Inc.

Vs loem & day

Steven M. Levorson, Ph.D., P.E. Vaqup Rup ow P E.
Senior Consultant lowa No. 19259
Attachments

Terracon Consultants, inc. 15080 A Circle Omaha, Nebraska 68144

P [402] 330 2202 F [402] 330 7606 terracon.com
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Geotechnical Engineering Report
RGS South Ash Containment Pond Embankments = Bettendorf, lowa
December 7, 2010 = Terracon Project No. 07105081/02105081G

EXECUTIVE SUMMARY

Consultants to the EPA are currently conducting an audit of the south ash containment pond
located at the Riverside Generating Station (RGS) in Bettendorf, lowa, which includes
evaluation of the pond’s embankment stability. MidAmerican Energy Company (MEC)
requested Terracon Consultants, Inc. (Terracon) conduct exploration and global stability
analyses of the earth embankments that surround the ash pond. Terracon understands this
report will be provided to the EPA consultants to assist with their audit. Terracon conducted a
subsurface expioration to obtain data concerning subsurface conditions for use in performing
the requested global stability analyses of selected Ash Containment Pond embankments
located at RGS. Eight (8) borings (B-4 through B-11) were completed to depths ranging from
about 24.5 to 30 feet below the existing ground surface. Cone Penetrometer Test (CPT)
soundings were conducted to supplement the borings. The approximate boring locations are
shown on the Location Sketch in Appendix A (Exhibit A-1). Laboratory tests consisting of index
tests and triaxial compression tests were performed on the samples recovered from the borings.

This report presents the findings of the subsurface exploration, the results of our slope stability
analyses and our recommendations for remedial work required to increase the stability of the
existing embankments. An abbreviated summary of our findings, test results, and
recommendations are presenied below. This report must be read in its entirety for a
comprehensive understanding of our analyses and the limitations of this report.

In summary, the existing embankment sections exhibit factors of safety between 1.2 and 1.3, less
than the minimum required 1.4 for the long-term, steady state seepage condition. We recommend
removal and replacement of a portion of the riverside slopes with geogrid-reinforced, mechanically
stabilized fill. This will increase the global stability factor of safety of the embankment slopes above
the minimum requirements of 1.4 for the steady state seepage (long-term) condition and 1.2 for the
sudden drawdown (short-term, post-flood) condition. Temporary dewatering during construction
will be required to reduce the risk of failure during excavation and slope stabilization/reconstruction.
MEC should implement an emergency preparedness plan and weekly inspections during the
interim, as recommended in this report.

B For this study, the south pond embankment slope geometry was taken from available
plans provided by MEC and survey cross sections supplied by HGM Associates, Inc.
(HGM). Material strength properties were developed from laboratory tests conducted on
samples obtained from the exploratory borings, published correlations and the in-situ
CPT testing. Subsurface geometry was inferred and extrapolated from subsurface
conditions encountered at borings conducted along the crest of embankments and
available plans of prior construction provided by MEC. Piezometric surfaces were
inferred based on elevations of static water surface levels in the pond provided by HGM,
short term water levels recorded at borings, and the Mississippi River stage.
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Global stability analyses were performed for the south pond embankment section using the
computer program SLOPE/W 2007, version 7.13, by Geo-Slope International. Phreatic
water surface levels and pore pressure distributions within the levee sections were
developed from simplified seepage models using estimated material parameters and
available pool and river level elevations.

Two (2) design conditions in the US Army Corps of Engineers (USACE) minimum
requirements for earthen levees (Table 6.1b from USACE EM 1110-2-1913) were identified
as applicable to the existing evaluation: the Steady State Seepage and Sudden Drawdown
conditions. Each condition represents differences in river stage, seepage, loading and
duration. Each case requires a different minimum factor of safety, each of which need to
be satisfied.

For the Steady State Seepage condition, a minimum factor of safety of 1.4 is required. This
is considered the long-term, normal operating condition for the embankment with seepage
from the ash pond to the normal operating pool level of the river.

The Sudden Drawdown condition represents a rapid, post-flood river level drop to normal
pool elevation, resulting in a temporary duration, high phreatic water surface within the
embankment with increased seepage pressures in the riverside slopes. Based on the use
of the historic high flood elevation in the analysis and the consequences of failure of the
embankment, a minimum required factor of safety criterion of 1.2 was used for the sudden
drawdown analyses.

According to the USGS, the peak ground acceleration is less than 0.10g for the 100-year
earthquake at this site. Therefore, no seismic evaluation is required (EC 1110-2-6067
Paragraph 9h.6).

Analysis of the existing embankment sections under Steady State Seepage conditions
resulted in global stability factors of safety of 1.2 to 1.3, less than the minimum required
1.4 for the steady state seepage condition.

Options considered to increase the factor of safety included regrading (flattening) the
slopes, installing structural reinforcing elements (piers, piles or tieback anchors), in-situ

- deep soil stabilization (deep soil mixing or jet grouting to create a high strength, cemented

stabilized zone in the embankment), placing additional riprap on the existing slopes, and
removal and replacement of a portion of the riverside slopes with a higher strength

‘material (cement stabilized fill, or geogrid reinforced/mechanically stabilized fill).

Flattening the riverside levee slopes provided limited increases in stability without
significant relocation of the levee sections (including the crest and roadway) toward the
landside, which would require substantial excavation of ash pond materials fo construct
the flattened sections. Deep structural reinforcement and deep in-situ stabilization
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techniques are most suited to reinforce against deep-seated instability and are not suited
to relatively shallow reinforcement such as was required for these embankment slopes.
Placing additional riprap on the existing slopes was found to provide limited increase in
factor of safety as this primarily affected the very near surface of the slopes and did not
significantly affect the zone of lower stability within the slope.

© Removal and replacement of a portion of the river side slopes with a higher strength
material (cement stabilized fill or geogrid-reinforced, mechanically stabilized fill) are
recommended to. increase the stability of the embankment slopes. These options, shown
in Exhibits D-1A and D-1B and described in Section 5, consist of removing and replacing a
10 to 15 foot wide zone along the existing riverward slope face and crest of the levee
embankments with stabilized engineered fill material. Analysis of these options resulted in
factors of safety greater than 1.4 for the Steady State Seepage condition and greater than
1.2 for the Sudden Drawdown condition (Tables 5 and 6). Based on cost and
constructability considerations, we recommend the geogrid-reinforced, mechanically
stabilized fill option be implemented.

& Analysis of temporary construction excavation stability indicates dewatering will be
required to control seepage through the embankment (from the ash pond to the river) to
provide adequate stability during excavation and construction of the stabilized slope face.
Failure to provide dewatering would result in high seepage pressures at the toe of the
excavated slope and would present a high risk of failure during construction. Analysis of
dewatering from a line of pumped wells located along the landside crest of the
embankment indicates temporary dewatering during the excavation would provide a factor
of safety of approximately 1.4 which is satisfactory for the temporary duration of the
excavation and slope reconstruction.

w Dewatering, excavation and reconstruction of the embankment slopes will require
favorable weather and river stage conditions. Construction of a soil-cement stabilized fill
would require temperatures above 40 degrees Fahrenheit to facilitate cement hydration
and allow fill placement. Freezing temperatures during cement stabilization retard cement
hydration, reduce strength gain and can disrupt and destroy cement bonding in the
compacted material. Likewise, freezing temperatures can prevent proper placement and
compaction of structural fill. Freezing temperatures also- hamper dewatering efforts,
increasing the risk of frozen pipes and blockages that could result in uncontrolied seepage
during excavation and construction that could present a high risk of failure during
construction.

o Due to weather constraints, in our opinion, construction should not commence until at least
the Spring-Summer of 2011 when temperatures are high enough to allow construction of
the stabilized slope face. In addition, construction will have to be coordinated with
Mississippi River operating pool levels between Lock and Dams 14 and 15 to allow
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excavation to approximately elevation 564 feet. This will likely provide a narrow time
window during the spring or summer to complete construction.

& A preliminary risk assessment of delaying construction to assess the potential for a
progressive failure that could breach the existing embankment indicated that if a
localized slide of sufficient size did occur during the interim, emergency action
remediation consisting of rapidly replacing the failed material with dumped riprap may
temporarily stabilize the embankment slope.

] In the interim, until remedial construction is completed, MEC should conduct weekly
visual inspections of the levee embankment siopes for signs of movement or distress.
MEC should also make necessary arrangements with local quarries to ensure that
adequate quantities of riprap are immediately available upon request or provide a
stockpiled quantity on site.

B Budgetary cost estimates of the recommended remedial measure options were prepared
by HGM Associates and are provided in a separate document.

B The evaluations presented in this report are based on available plans and construction
information provided by MEC as augmented by subsurface exploration and testing
performed during this study. As-built information in MEC’s files regarding the various
stages of construction is limited and estimates regarding cross section geometry and
material zone properties were required to complete our evaluations. Opinions of global
stability are based on simplified models developed as described in this report.

B8 In accordance with USACE EC 1110-2-8067 guidance, the maximum period of validity of
this evaluation is 10 years. Reevaluation of the levee embankments will be required
prior to that time. If a deficiency becomes known, or information becomes available that
invalidates the assumptions or information relied on in preparing this reporf, or if
hydrologic conditions change, the conclusions of this report are considered invalid.
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1.0 INTRODUCTION

We understand that consultants to the EPA are currently conducting an audit of the south ash
containment pond located at the Riverside Generating Station (RGS) in Bettendorf, lowa.
MidAmerican Energy Company (MEC) originally requested that Terracon Consultants, Inc.
(Terracon) conduct a limited exploration and cursory assessment of global stability of the earth
embankments that surround the ash pond based on the limited data available. Terracon
prepared and presented a preliminary report of those analyses dated October 27, 2010 which
indicated the existing ash pond embankments did not meet the requirements for earthen levees
as set forth by the US Army Corps of Engineers (USACE) for global stability under steady state
seepage conditions. Terracon recommended additional exploration, testing and analyses be
performed to refine the preliminary assessments and prepare recommendations for remediation,
where required. MEC - subsequently authorized HGM Associates and Terracon to conduct
additional exploration, testing and analysis to address the concerns discussed in the preliminary
report. Terracon understands this report will be provided to the EPA consultants to assist with
their audit.

Terracon conducted limited subsurface explorations to obtain data concerning subsurface
conditions for our use in performing the global stability analyses of selected Ash Containment
Pond embankments located at RGS. Eight (8) borings (B-4 through B-11) were completed to
depths ranging from about 24.5 to 30 feet below the existing ground surface. Four (4) Cone
Penetrometer Test (CPT) soundings and several Vane Shear Tests (VST) were conducted to
supplement the borings. Additional index property tests and laboratory shear strength tests were
performed to better estimate shear strength parameters for use in the analysis. Logs of the borings
~along with a Boring Location Sketch (Exhibit A-1) are included in Appendix A of this report.
Laboratory test results are included in Appendix B of this report.

This study was performed in general accordance with our proposal (Terracon No. P07100280)
dated September 27 and our three (3) Supplements to Agreement for Services dated October
11, 2010 and November 5 and 24, 2010.

Reliabie = Responsive s Convenlent e Innovative 1



Geotechnical Engineering Report
RGS South Ash Containment Pond Embankments = Bettendorf, lowa

December 7, 2010 = Terracon Project No. 07105081/02105081G

2.0 PROJECT INFORMATION

2.1 Project Description

Description

Background

Consultants to the EPA are currently conducting an audit of the south ash containment
pond located at the Riverside Generating Station (RGS) in Bettendorf, lowa.
MidAmerican Energy Company (MEC) requested Terracon conduct analyses of slope
stability of the levees surrounding the ash ponds. MEC will provide our report to the
EPA consultant for their consideration during the audit.

Limitations of
this Study

The evaluations presented in this report are based on available plans and construction
information provided by MEC as augmented by subsurface exploration and testing
performed during this study. As-built information in MEC’s files regarding the various
stages of construction is limited and estimates regarding cross section geometry and
material zone properties were required to complete our evaluations. Opinions of global
stability are based on simplified models developed as described in this report.

In accordance with USACE EC 1110-2-6067 guidance, the maximum period of validity
of this evaluation is 10 years. Reevaluation of the levee embankments will be required
prior to that time. If a deficiency becomes known, or information becomes available that
invalidates the assumptions or information relied on in preparing this report, or if
hydrologic conditions change, the conclusions of this report are considered invalid.

Additional
Information

On September 23 and 24, 2010, representatives of Terracon and MEC met at the site
to select and stake boring locations based on visual observations of current conditions.
On November 23, 2010, additional boring locations were selected and staked based on
results of the preliminary borings performed on September 23 and 24. HGM provided
survey cross-sections of the levees, extending into the pond area and beyond the toe
on the opposite side from the pond. MEC also provided prior survey and construction
plan information included in Appendix C of this report. MEC also provided additional
documenis reflecting construction proposals for some stages of embankment
construction (included in Appendix C). A 1992 research report prepared by lowa State
University provided additional information regarding ash material characteristics at
RGS.

2.2  Site Location and Description

ltem

Description

Location

The south ash containment pond is located south of the Riverside main plant structure
along the west bank of the Mississippi River in Bettendorf, lowa.

Pond
Embankment/
Levee
Descriptions

Terracon understands that the ponds at RGS are utilized primarily for bottom ash
disposal which is deposited in the ponds in a wet condition (sluiced). Terracon
understands that RGS has been in operation since the early 1900’s. The south pond is
surrounded on three sides by an embankment/levee that extends into the Mississippi
River.
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Iltem ‘ Description

Based on partial plans provided to us, it appears the original pond embankment/levee
was constructed in 1968 with a crest elevation of 563.4 ft. Based on MEC records, it
appears the original levee was constructed by dumping riprap into the Mississippi
River. The levee section was apparently raised and widened three times since the
original construction (1970, 1972 and sometime between 1977 and 1980), resulting in
a current crest elevation of approximately 580+/- feet. Repairs consisting of partial
reconstruction and grout injection are referenced on undated plans. Regrading of the
riverside slope and construction of a rip rap covered erosion control slope face was
completed in 2001. According to MEC, no erosion or bank sloughing has been
observed since the regrading and riprap erosion control measures were implemented
in 2001.

Based on our field observations, the river side of the embankments appeared to be
essentially free of vegetation and in reasonably good condition with no apparent visible
erosion channels or sloughing. However, the pond side of the embankment was
partially vegetated and could not be observed for obvious indications of erosion or
other issues. MEC has reported that the pond side of the embankment has since been
mowed. We understand that the embankments and levees are maintained by MEC.

2.3 References and Supporting Documents

Engineering manuals, design guidance, reports, and literature used in our analysis are included
in the list of references in Appendix C. Plans and documents provided by MEC are also
included in the Supporting Documents in Appendix C.

3.0 SUBSURFACE CONDITIONS

3.1 Regional Geology

This site lies within the Mississippi River floodplain. The natural soil profile in this area consists of
alluvial deposits of silt, clay, sand and gravel overlying limestone, dolomite, and shale associated
with the Wapsipinicon Formation of Devonian bedrock.

3.2 Available Cross Section Drawings

Available as-built and/or historic design cross section data provided by MEC were limited. Figures
1 and 2 in this section of the report are excerpts from a plan sheet titled “Riverside South Fence
and Ash Fill Area” from lowa-lliinois Gas and Electric Company drawing No. 22-500-108-012,
originally dated 27-Mar-67, latest revision dated 18-Nov-77. A copy of this drawing is included in
Appendix C (Exhibit C-7).
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Figure 1. Section A-A, 1972 from Riverside South Fencé and Ash Fill Area, lowa-lllinois
Gas and Electric Company drawing No. 22-500-108-012.
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Figure 2. Section A-A at Crib House, Prior to 1972 from Riverside South Fence and Ash
Fill Area, lowa-lllinois Gas and Electric Company drawing No. 22-500-108-012.

Figure 3 shows the typical section detail from Drawing No. 20, titled “Remediation of Dike Erosion
Typical Cross Section” prepared by Indeco for MEC, dated 03-Aug-01 (Exhibit C-11).
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Figure 3. Typical proposed section from Remediation of Dike Erosion Typical Cross
Section, Drawing No. 20 by Indeco, dated 03-Aug-01.

HGM Associates provided surveyed cross sections designated Sections A-E. These sections are
included in Appendix C (Exhibit C-6) and their locations are shown on the appended Site Plan
(Exhibit C-5).

3.3 Previous Subsurface Explorations and Data

MEC provided a boring location plan, hydrogeologic cross sections and boring/well logs for five (5)
borings performed in 2008 to install monitoring wells. This information is included in Appendix C
(Exhibits C-17 to C-25). We were also provided with an annotated plan sheet showing locations
along the levee where the notes indicate grout holes were drilled and pumped. The sheet is
undated and untitled. No logs of the drill holes, grout volumes or depths were available. The sheet
is included in Appendix C (Exhibit C-14).

3.4 Subsurface Exploration

Eight (8) borings and four (4) CPT soundings were conducted by Terracon from the levee crest for
this exploration. Field exploration procedures are described in page A-21 of Appendix A of this
report. Logs of the borings and soundings are also included in Appendix A. Typical subsurface
conditions interpreted from the subsurface exploration and available cross section data are
described in Table 1. Slope stability analysis cross sections in Appendix D of this report, using
simplified stratigraphy, were developed by extrapolating conditions encountered at the
boring/sounding locations.  Actual in-situ conditions are much more complex due to the
heterogeneous nature of the materials, variable modes of deposition and sequences of
construction.
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Table 1. Typical Subsurface Conditions Interpreted from the Subsurface Exploration

L. Approximate Depth to . Consistency/
Description Bottom of Stratum Material Encountered ‘ Density
Mixture of Ash and Soil
Stratum 1 o o Verv L )
(Post 1972 8 to 12 feet USCS Classmcatlon ML (Silt) with ery 00se 10
varying proportions of clay, sand and Medium Dense
Levee)
gravel
Mixture of Ash and Soil Very L ;
Stratum 2 ificati i ey Loose 1o
- 16 to 20 feet UscCs Clasglflcatloq ML (Silt) tp CL Loose — Very
(Ash deposits) (Lean Clay) with varying proportions of Soft to Soft
clay, sand and gravel
' Mixture of Ash and Soil
Stratum 3 26 10 27 feet o o Loose to
(1972 Levee) ' 0 ee USCS Classification ML (Silt) with sand Medium Dense
and gravel, trace clay
1
Stratum 4 28V feet weathered limestone NA
(Rock) '

1. Extended to the termination depth of the borings

Due to the location of the borings on the crest of the existing levee, the borings do not appear to
have encountered the original 1968 levee section or the 1970 levee widening, which now form
the toe of the existing levee section due to the subsequent enlargement of the levee toward the
landside (see Figure 1). A review of records by MEC show that pre-construction proposal
documents indicate the contract required the use of rip-rap for construction of the 1968 levee
section. The construction specifications that were supplied to vendors at bid specified “mine run
quarry rock”. An August 5, 1963 RGS cost estimate for the 1968 levee indicates the levee was
to be constructed in the Mississippi River out of riprap and extend from the Riverside Station to
the ALCOA screen house. The estimated quantity of riprap required was 13,159 cubic yards. A
June 1967 summary of bids for the project indicates the levee was planned to be constructed by
dumping the riprap from barges in the river. Based on the estimated quantities of riprap and
proposed alignment, we estimate that the riprap quantity would be sufficient to construct a 7 to 8
foot tall levee dike with 2:1 side slopes. These dimensions are consistent with the plan dike top
elevation shown for the 1968 levee and the surveyed Mississippi River bottom (alluvium)
elevations.

3.5 Water Level Observations and River Data

The boreholes were observed while drilling for the presence and level of groundwater. The water
levels observed are noted on the attached boring logs, and are summarized in Table 2. The
boreholes were grouted after drilling using a cement-bentonite mixture. A relatively long period
of time is necessary for water levels to develop and stabilize in a borehole. Longer term
monitoring in cased holes or piezometers would be required for a more accurate evaluation of
the groundwater conditions. ’
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Table 2. Water Levels Observed in the Borings

_ Observed Water Depth (ft)"
Boring Number  While Drilling
4 14
5 18
6 16
7 11
8 ’ 8
9 12
10 20
11 14.5

1. Below existing grade

The 2008 groundwater monitoring well boring logs provided to us show water levels in a sxmxlar
range to those encountered in the current exploratory borings.

Fluctuations of the water levels will occur due to fluctuations in the water level of the Mississippi
River, ash pond water levels, seasonal variations in the amount of rainfall and runoff, and other
factors not evident at the time the borings were performed. Subsurface water levels over the life
of the embankments will be higher or lower than the levels indicated in the boring logs.

Ash pond water level data were provided to us by HGM Associates and MEC. Based on the
surveyed water levels in the pond and data regarding outflow works elevations, water levels in
the pond are expected to exhibit little variation over time. Ash pond water levels used in our
. analyses were considered to vary from 572.5 to 574 feet (north to south).

Available river level data were obtained from USGS gage stations at Dams 14 and 15 on the
Mississippi River as documented by the USGS in their website. Based on these data, an
operating pool level of 561 feet was used in our analyses for normal river level conditions. We
considered flood stage elevation as 568 feet and maximum historic flood stage as 572 feet.

3.6 Field and Laboratory Test Results

Laboratory test procedures and laboratory test results are presented in Appendix B of this
report. Due to the loose, silty texture of the ash embankment materials and the presence of
groundwater, a number of field SPT tests yielded very low blowcounts (less than 3 blows per
foot) and “weight of hammer” (WOH) results. Adjacent CPT tests yielded low, but measurable
tip resistance measurements. Visual examination of the samples obtained with the SPT
sampler indicated very silty texture, very loose relative density and high moisture content.
Comparison of the low blowcounts and adjacent CPT data suggest that the material may have
liquefied locally at the tip of the holiow stem augers due to upward flow of groundwater into the
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hollow stem augers, resulting in a potential disturbed zone in the SPT sampling interval. Due to
the inconsistency in these data and the questions regarding the potential for disturbance affects
in the SPT data, we chose to conduct a series of laboratory shear strength tests on remolded
samples of these materials to develop design strength parameters for the analyses.

To develop design shear strength parameters for global stability analyses, three (3) sets of
Isotropically Consolidated-Undrained Compression Triaxial Shear tests (CIUC) with pore
pressure measurements were performed on remolded samples of the embankment materials
obtained from the borings. The remolded samples were compacted in the laboratory to a loose
state to represent a lower bound density condition similar to the densities observed in the
existing embankment.

Atterberg limits and gradation (hydrometer) analyses were performed on each remolded sample
and on selected samples obtained from the borings. The results of these tests are presented in
Appendix B. The majority of samples classify as silts based on texture and plasticity. The
range of permeability of the ash materials encountered in the borings was evaluated based on
the gradations and on evaluation of the pore water pressure dissipation tests performed in the
CPT soundings. Based on these data, the permeability of the ash materials was estimated to
range from about 1(10)® cm/sec to 1(10)° cm/sec.

3.7 Design Shear Strength Parameters and Material Properties

Results of the CIUC triaxial shear tests performed on remolded samples of the levee
embankment materials are shown in Figure 4 on page 9 in Modified Mohr-Coulomb form. Due to
strain softening behavior in one set of tests (B-8 & 9/Composite), all test results were evaluated
for high strain (15% axial strain) conditions, representing the lowest developed friction angles for
the materials. Although one test series exhibited a small cohesion intercept (B-10, 13-18 fi.
depth), the composite, design strength envelope shown in Figure 4 was evaluated with effective
cohesion set to zero. These data were used to establish probable design shear strength
parameters for the embankment materials. The data for individual tests shown in Figure 4 are
summarized in Table 3.

Based on these shear strength test results, the drained friction angle of the 1972 and the post-
1972 levee enlargement zones was assigned a value of 35 degrees with a drained cohesion of
zero.
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Table 3 Summary of CIUC Triaxial Shear Test Data

4

" Bofin . | ‘sample s ec1men ‘Remolded Dry Consolidated Saturated | . ¢’ o
' g ‘Depth, ft p | Density, pcf. | . Density, pcf - psf | degrees
B-10 13-18 A 88.9 118.9
B-10 13-18 B 88.6 119.9 30 34.5
B-10 13-18 C 86.3 119.7
B-8 &9 156-22.5 A 70.6 106.1
B-8&9 15-22.5 B 70.6 106.2 0 37.0
B-8&9 15-22.5 C 71.1 106.7
B-8 5-7 A 69.3 104.8
B-8 5-7 B 69.4 105.2 0 36.4
B-8 5-7 C 69.0 105.3
Average 76.0 110.3 10 35.9
Modified Mohr-Coulomb Diagram - 15% STRAIN
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5 3
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Figure 4. Design Shear Strength Envelope for Remolded Ash Samples.
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As discussed in Section 2.2, we understand the ash pond contains primarily bottom ash,
deposited by sluicing. Based on previous experience with similar deposits, the ash materials
contained by the embankments is anticipated to consist of random zones and layers of coarse
and fine grained ash deposits. Coarser materials would settle out closer to the sluice outlet and
finer materials would settle out farther from the location of the outlet at the time of deposition.

A research study that was performed at lowa State University in 1992 on bottom ash samples
obtained from the west side of the ash pond (Bergeson et al., 1992) to evaluate the material for
potential use as structural fill and as a pavement base material was used as the basis for
estimating design strength parameters for the ash pond deposits. Based on the results of the
lowa State University study, the sandy silt graded ash exhibited a remolded, drained friction
angle of 32 degrees and an apparent cohesion of 7 psi. For purposes of this levee embankment
evaluation, the design strength envelope of the ash deposits was taken as 32 degrees with zero
cohesion.

The zone of material encountered in the borings between the lower 1972 embankment
enlargement and the upper, post-1972 embankment enlargement (between 10+/- to 16+/- feet
deep) exhibited variable silt to clay like behavior in the borings and CPTs. It appears this zone
of material is likely the result of backwater, fine-grained sedimentation of mixed fine ash
deposits (silt texture) and lean clays. The drained friction angle for this zone was estimated as
30 degrees based on correlation with loose silt to low plasticity/low clay content soil behavior
(EM 1110-2-1913; Stark et al., 2005) '

As discussed previously, the limited as-built information regarding the original 1968 levee
section indicates this levee was constructed in the Mississippi River by dumping riprap from
barges. Given that no apparent filter layer was constructed between the ash pond and riprap
levee section, we anticipate that the existing section may consist of riprap with ash filling the
interparticle voids. We have assigned a drained friction angle of 38 degrees to this zone.

Mississippi River alluvium that is anticipated to exist beneath the levee and form the bed
deposits of the river was estimated to consist of loose silts and sands and soft clay soils. The
drained friction angle of these deposits was estimated at 30 degrees for purposes of our
analyses.

4.0 GLOBAL STABILITY ANALYSES

4.1 Analysis Methodology

Stability analyses were performed for the five (5) cross sections using the computer program
SLOPEAV 2007, version 7.13, by Geo-Slope International. The analyses were conducted using
the Morgenstern-Price methodology using a search routine to identify circular failure arcs in the
riverside slopes. Due to the relatively free draining nature of the embankment and ash materials,
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all analyses were conducted using effective stress analyses with pore pressures estimated from
flow modeling and/or estimated phreatic surfaces.

4.2 Analysis Cases and Criteria

For evaluation of existing levee embankments, five (5) design conditions are identified by
USACE for siope stability analysis. Each design condition represents a different loading
condition or river stage event. For purposes of this evaluation, three (3) of the design conditions
were considered to be inapplicable. The End of Construction condition is not applicable to
evaluation of an existing embankment where enlargement is not being considered. The
Intermediate River Stage condition and Steady State Seepage conditions were found to be
identical due to the controlled water level elevation in the ash pond and the resulting direction of
flow (riverward) in both cases. According to the USGS, the peak ground acceleration is less than
0.10g for the 100-year earthquake at this site. Therefore, no seismic evaluation was required (EC
1110-2-6067 Paragraph 9h.6).

The two (2) design conditions considered applicable to this evaluation were the Steady State
Seepage and Sudden Drawdown conditions. Each condition represents differences in river’
stage, seepage, loading and duration. Each case requires a different minimum factor of safety,
each of which need to be satisfied. The two (2) design conditions considered in this evaluation
and their minimum factor of safety requirements are discussed in the following paragraphs. The
results of these analyses are discussed in subsequent sections of the report.

Based on guidance provided in EM 1110-2-1902, “Slope Stability” and EM 1110-2-1913,
“Design and Construction of Levees,” we evaluated the riverside slopes of the existing
embankment sections under conditions of Steady State Seepage from the ash pond to the
operating river level. The minimum required factor of safety for this analysis case was taken as
1.4 in accordance with guidance presented in Table 6.1b (EM 1110-2-1913). Following review
of these analyses, which indicated the existing embankment configuration did not meet the
required factors of safety, we analyzed conceptual cross sections that included conceptual
repair/remediation measures under conditions of Steady State Seepage for a minimum factor of
safety of 1.4.

The conceptual repair/remediation measures were also analyzed under conditions of Rapid or
Sudden Drawdown. This condition represents a rapid, post-flood river level drop to normal pool
elevation, resulting in a temporary duration, high phreatic surface within the embankment with
increased seepage pressures in the riverside slopes. The minimum factor of safety guidance for
the Sudden Drawdown case is variable, depending on the conservatism applied in establishing the
design flood elevation, shape of phreatic surface, consequences of failure, method of analysis and
other factors. The guidance provided in EM 1110-2-1902 indicates minimum factors of safety
should be selected between 1.1 and 1.3 depending on the flood stage evaluated and the method of
analysis used. EM 1110-2-1913 indicates the minimum factor of safety under sudden draw down
condition should be greater than 1.0. Based on the use of the historic high flood elevation in the

Hetiable » Responsive s Convenient & Innovative 11



Geotechnical Engineering Report
RGS South Ash Containment Pond Embankments = Bettendorf, lowa
December 7, 2010 = Terracon Project No. 07105081/02105081G

F

analysis and the consequences of failure of these embankments, we selected a minimum required
factor of safety of 1.2 criterion for the sudden drawdown analyses.

4.3 Groundwater Seepage and Pore Pressure Distribution

Water levels used as boundary conditions in the ash pond and the river were as previously
discussed in Section 3.5 of this report. Pore water pressures within the embankmient for steady
state seepage stability cases were analyzed for each cross section using the computer program
SEEP/W 2007, version 7.13, by Geo-Slope International. The analyses considered the
embankment materials to have an average isotropic coefficient of permeability of 1(10)* cm/sec
based on correlation with USDA textural classifications and results of field permeability testing
published by the USDA US Salinity Laboratory (USSL), Riverside, California. The resulting pore
water pressure distributions were imported into the slope stability models prior to conductlng
slope stability analysis.

For analysis of cases involving sudden drawdown from a river flood stage to normal operating
pool level, water levels in the embankment were considered to have stabilized between the ash
pond water level and the river flood level prior to drawdown. For our analyses, the drawdown
was allowed to happen instantaneously (worst case scenario). The resulting phreatic surface in
the embankment was allowed to remain at a high level similar to the static flood elevation and
closely follow the riverside slope (worst case instantaneous phreatic surface without drainage).
This phreatic surface was input into the stability models to estimate drained pore pressures in
the stability analyses. Given the estimated permeability of the embankment materials based on
textural classification, the stability analyses for sudden draw down cases were conducted using
effective stress parameters and pore pressures based on the assigned phreatic surface.
According to EM 1110-2-1902, this approach is considered an acceptable alternative for free-
draining materials. :

4.4 Results of Analyses

The existing embankments were found to have factors of safety less than the 1.4 minimum
criterion under the Steady State Seepage condition (Section 4.4.1). Remedial options
considered for analysis consisted of:

¢ Flattening the riverside slopes,

e Installing structural reinforcement elements (piles, piers, tieback anchors) through the
embankments,

e |In-situ deep soil stabilization (deep soil mixing or jet grouting to create a cement
stabilized zone through the embankments),

s Placing an additional thickness of riprap on the existing slopes,

¢ Removal and replacement of a portion of the riverside slopes with a higher strength
material (cement stabilized fill, or geogrid reinforced/mechanically stabilized fill)
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A discussion of the merits and affects of the various remedial measures that were considered is
presented in Section 4.4.2 as well as the rationale for the recommended remedial measure
chosen. Graphical results of the global stability and seepage analyses for all cross sections and
design cases are presented in Appendix D of this report.

4.4.1 Existing Embankments Under Steady State Seepage Conditions

Global stability and seepage analysis results for each cross section of the existing embankment
under steady state seepage conditions are presented in Appendix D (Exhibits D-2 to D-11). Table 4
presents a summary of the minimum factors of safety for the critical slip surfaces evaluated. All
sections were found to have factors of safety less than the minimum required factor of safety of 1.4
for this design condition.

Table 4. Existing Embankment Under Conditions of Steady State Seepage

Estlmated Factor of Safety Obtamed from AnalyS|s

i Steady, State Seepage Des:gn Condltlon L

t _ - Requured Mlnlmum Factor of Safety
A : 1.4
B 1.4
C _ 1.4
D 1.4
E 1.4

1. Refer to Ash Pond Plan in Exhibit D-1, for cross section location.
2. Reference: Table 6.1b (EM 1110-2-1913)

4.4.2 Stabilized Embankment Siopes Under Steady State Seepage Conditions

The analyses of existing embankment slopes indicated the critical zone of the embankment with
lower factors of safety lay primarily within the slopes on the riverside of the crest. Options
considered to increase the factor of safety included regrading (flattening) the slopes, installing
structural reinforcing elements (piers, piles or tieback anchors), in-situ deep soil stabilization (deep -
soil mixing or jet grouting to create a high strength, cemented stabilized zone in the embankment),
placing additional riprap on the existing slopes, and removal and replacement of a portion of the
riverside slopes with a higher strength material (cement stabilized fill, or geogrid
reinforced/mechanically stabilized fill).

Flattening the riverside levee slopes provided limited increases in stability (factor of safety of
approximately 1.3 for a 2.5:1 slope) without significant relocation of the levee sections toward the
landside, which would require substantial excavation of ash pond materials to construct the
flattened sections. Deep structural reinforcement and deep in-situ stabilization techniques would
be constructed through the crest of the embankment and are difficult to install on the embankment
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side slopes and did not provide sufficient increased stability in the near surface river bank zone.
These techniques are most suited to reinforce against deep-seated instability and are not suited to
relatively shallow reinforcement such as was required for these embankment slopes. Adding up
to 5 feet of additional riprap to the existing slopes was found to provide limited increase in factor
of safety as this primarily affected the very near surface of the slopes and did not significantly
affect the zone of lower stability within the slope. Following consideration of the above options,

removal and replacement of a portion of the river side slopes with a higher strength materiai - -

(cement stabilized fill or geogrid-reinforced, mechanically stabilized fill) was chosen for our
analysis.

A parametric analysis of the effect of various removal and replacement geometries on the factor of
safety indicated that a 10-foot wide stabilized zone on the riverside slope (in addition to the rip rap -
erosion control layer) with a 15-foot wide by 8-foot deep stabilized crest cap should provide an -
adequate increase in stability. Seepage analysis of the cement stabilized option indicated that the
lower permeability of the stabilized zone would require inclusion of a free-draining chimney drain
between the stabilized zone and the existing embankment materials to control seepage and
prevent excess pore pressure problems in the embankment for this option. Seepage analysis of
the geogrid-reinforced, mechanically stabilized fill option indicated a chimney drain would not be
required for this option. Typical cross section showing the two (2) recommended stabilized face
geometry remedial options are shown in Exhibits D-1A and D-1B. Graphical results of the
seepage and stability analyses under conditions of steady state seepage are presented in Exhibits
D-12 to D 21 and are summarized in Table 5. These recommended remedial options provide
factors of safety greater than the minimum required factor of safety of 1.4 for the Steady State
Seepage design condition.

Table 5. Stabilized Embankment Slopes Under Conditions of Steady State Seepage
i Estlmated Factor of: Safety Obt {

d from Analy5|s.f-

: _Steady State Seepage Stabilized Slope -

L Sl Requlred Mlnlmum Factor of. Safety RlverS|de Slope -
A 1.4 1.44
B 1.4 , 1.45
C 1.4 1.42
D 1.4 1.51
E 1.4 1.42

1. Refer to Ash Pond Plan in Exhibit D-1, for cross section location.
2. Reference: Table 6.1b (EM 1110-2-1913)

4.4.3 Stabilized Embankment Slopes Under Sudden Drawdown Conditions

In addition to the requirement for the Steady' State Seepage design condition, the stabilized slope
face remedial cross sections were analyzed under Sudden Drawdown conditions, which require a
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minimum factor of safety of 1.2. Graphical results of the stability analyses for the stabilized
embankment slopes under sudden drawdown conditions are presented in Exhibits D-22 to D-26
and are summarized in Table 6. These recommended remedial options provide factors of safety
greater than the minimum required factor of safety of 1.2 for the Sudden Drawdown design
condition.

Table 6. Stablllzed Embankment Slopes Under Conditions of Sudden Drawdown

Estlmated Factor of Safety Obtamed from Analysis

;z-{' ~sudden Drawdown Condltlons?i:’Stablllzed Slope = ..

ection = w0 Reqwred Mmlmum Factor of Safety .. . Riverside Slope
A 1.2 1.23
B 12 1.26
C 1.2 1.25
D 1.2 1.26
E 1.2 1.25

1. Referto Ash Pond Plan in Exhibit D-1, for cross section location.
2. Reference: Table 6.1b (EM 1110-2-1913)

4.4.4 Temporary Excavation for Stabilized Embankment Slope Construction

To assess the impact of temporary excavation during construction of the riverside slopes on the
stability of the remaining embankments during construction, seepage and stability analyses were
conducted to establish dewatering and excavation criteria for the remediation. Graphical results of
the seepage and stability analyses are presented in Exhibits D-27 to D-30.

Dewatering will be required to control seepage through the embankment (from the ash pond to
the river) to provide adequate stability during excavation and construction of the stabilized slope
face. As shown in Exhibits D-27 to D-28, excavation for the stabilized slope replacement without
adequate dewatering to lower the phreatic surface below the level of the excavation results in a
factor of safety of only 1.02 due to the seepage pressures at the toe of the excavated slope and
would present a high risk of failure during construction.

However, analysis of the required drawdown from a line of dewatering wells located along the
landside crest of the embankment indicates a target drawdown to approximately elevation 565
feet will be required to reduce seepage pressures at the toe of the temporary excavation. The
resulting global stability factor of safety for the dewatered excavation condition is estimated as
approximately 1.4 (Exhibits D-29 to D-30), which is satisfactory for the temporary duration of the
excavation.
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4.4.5 Risk Assessment of Delaying Construction

Dewatering, excavation and reconstruction of the embankment slopes will require favorable
weather and river stage conditions. Construction of a soil-cement stabilized fill would require
temperatures above 40 degrees Fahrenheit to facilitate cement hydration and allow fill
placement. Freezing temperatures during cement stabilization retard cement hydration, reduce
strength gain and can disrupt and destroy cement bonding in the compacted material. Likewise,
freezing temperatures can prevent proper placement and compaction of structural fill unless
free-draining gravel is imported to replace the existing fill materials. Freezing temperatures also
hamper dewatering efforts, increasing the risk of frozen pipes and blockages that could result in
uncontrolied seepage during excavation and construction that would present a high risk of failure
during construction.

In our opinion, construction should not commence until at least the Spring of 2011 when
temperatures are high enough to allow construction of the stabilized slope face. In addition,
construction will have to be coordinated with Mississippi River operating pool levels between
Lock and Dams 14 and 15 to aliow excavation to approximately elevation 563 - 565 feet. This
will likely provide a narrow time window during the summer to complete construction.

Terracon was asked to provide a preliminary risk assessment of delaying construction relative to
the potential for a progressive failure that could breach the existing levee embankments. |t
should be noted that our evaluation of the existing embankments under steady state seepage
conditions indicate the existing factor of safety is greater than 1.2. Further, MEC has reported
that the existing embankments have not exhibited signs of instability since the 2001 regrading
and riprap erosion confrol construction. In our opinion, these factors would indicate the existing
embankment would remain stable for the short term under river level and flooding conditions

-similar to those experienced since 2001.

To approximate a potential worst case scenario of this kind, we modeled a semi-circular zone of
riverside embankment slope approximately 20 feet wide, extending from the toe of the slope
upward approximately 2/3 of the slope height, that rotated downward leaving a 10 to 12 foot tall
head scarp in the slope. Analysis of the resulting geometry indicated that the remaining,
unsupported scarp would also fail as a secondary slide and that progressive failures could
encroach on the crest of the levee embankment.

To assess potential emergency remedial measures that could be taken in the event such a
failure occurred, we analyzed the above described initial failure geometry and assigned a 15 to
25 percent reduction of frictional strength to the failed materials. The resulting loss of slope
material was modeled as though the material could be rapidly replaced with dumped rip rap.
Under this scenario, the resulting global factor of safety under steady state seepage conditions
with Mississippi River levels at operating pool level were approximately 1.1. This factor of
safety is lower than that estimated for the existing embankments under similar seepage
conditions, but does indicate that a rapid response, emergency action plan such as this couid be
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an appropriate measure to implement. A quantity of riprap could be stockpiled on-site to
provide for this contingency and later used for construction of the remedial measures if not
required for an emergency response. Stockpiles should not be allowed on the embankment.

5.0 DESIGN AND CONSTRUCTION RECOMMENDATIONS

As discussed in Section 4.4.5, in our opinion, construction of remedial measures should not
commence until weather conditions and river levels are favorable. In the interim, MEC should be
prepared to immediately implement emergency action consisting of riprap replacement if any slope
instability is observed. This plan should include weekly visual inspection of the levee embankment
slopes for signs of movement or distress. MEC should also make necessary arrangements with
local quarries to ensure that adequate quantities of riprap are immediately available upon request
or provide a stockpiled quantity on site.

As presented in Section 4.4.2, we recommend remedial stabilization of the existing embankment
riverside slopes be undertaken as soon as possible during the Spring-Summer of 2011 to increase
the global stability factor of safety to acceptable levels. We have developed two (2) options for the
recommended remedial siope stabilization: 1) a cement-stabilized engineered fill section with a
chimney drain shown in Exhibit D-1A and 2) a geogrid reinforced, mechanically stabilized fill
section shown in Exhibit D-1B. Both sections require similar excavation quantities and provision of
temporary dewatering during excavation and construction. Based on economic analysis of the two
(2) options by HGM Associates, the geogrid-reinforced, mechanically stabilized section has a
lower construction cost than the cement-stabilized option. In our opinion, the geogrid reinforced,
mechanically stabilized section could also be constructed faster than the cement-stabilized fill
section. Both remediation options require the replacement of the existing slope erosion control
armor (riprap) following compiletion of the stabilization measures. The following provides additional
discussion and specification requirements for both of the remedial stabilization construction
options.

To reduce the potential for slope instability problems during temporary excavation and construction
of the stabilized slope face, we recommend that the plans and specifications for the project require
the contractor to construct the stabilized slope face in a sequenced manner such that no more than
300 lineal feet of slope is excavated at any one time. Excavation in a limited extent should
enhance the stability of the cut slope by mobilizing soil shear strength'in 3 dimensions versus a 2-
dimentional, plane strain condition. The excavation and backfill work at each section should be
performed on a round-the-clock basis until the excavation backfill reaches the designated
elevation, set around original ground elevation prior to excavation. Based on the site layout and
anticipated access constraints, we have anticipated that only one section will be excavated at a
time, but that the excavation and reconstruction may occur as a rolling pattern. The specifications
should require the contractor to submit a detailed excavation and construction sequencing plan for
review prior to construction.
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We recommend MEC or the contractor install inclinometers along the landward crest of the levee
embankments to allow monitoring of potential slope movements during construction. Inclinometers
should be set at approximately 300 foot intervals. Daily monitoring of the inclinometers should be
conducted during excavation and backfilling to verify that construction activities are not adversely
affecting the stability of the embankments.

Dewatering will be required to reduce the phreatic water surface below the base of all planned
excavations and control seepage that would reduce the stability of the excavated slopes. In our
analyses, we modeled a line of small diameter, closely spaced well points located along the
landside of the existing crest to control seepage from the pond toward the excavation. Our
analysis indicated that a drawdown to a target elevation of 565 feet should be sufficient to control
the phreatic water surface during excavation. The contractor should submit a detailed dewatering
and groundwater monitoring plan for review. Careful attention should be paid to adequate filter
design in the dewatering wells to reduce the potential for removing fines from the embankment that
could create voids or zones of lower density and induce piping failure. The contractor’s submittal
should include details of well design, installation, pump capacity and in-situ monitoring of
drawdown levels. :

Our evaluation of the estimated permeability of the existing embankment materials indicated a
potential range of permeability on the order of 1(10)* cm/sec to 1(10)° cm/sec based on the
textural classification of the materials and on evaluation of the pore water pressure dissipation
tests performed in the CPT soundings. Based on these estimates, required pumping rates
could vary over 2 orders of magnitude depending on the actual field permeability of the
embankment materials. The dewatering contractor should be.required to perform field pumping
tests prior to excavation to determine the field permeability of the existing embankment materials
and verify the effectiveness and capacity of the proposed dewatering plan.

The plans and specifications should also require the contractor to submit a plan detailing their
proposed plan for Mississippi River level monitoring and forecasting in coordination with USACE
operations. The plan should include details regarding early warning of anticipated river fluctuations
and plans for emergency backfilling of existing excavations should forecast river levels exceed the
elevation of the base of the proposed excavation. The emergency action plan should also include
provisions for maintaining a sufficient quantity of excavated material or riprap in close proximity to
the work and sufficient equipment to rapidly backfill all excavations within 24 hours before river
levels are forecast to rise above the base of the excavation. Stockpiling materials on the existing
- levee section shouid not be allowed.

The typical section for the cement-stabilized engineered fill option including the chimney drain and
riprap erosion control layer is shown in Exhibit D-1A. The chimney and base drainage layer to be
constructed as part of the stabilized face should consist of free draining, crushed stone having a
maximum particle size of 1-1/2 inches and no more than 5% passing the No. 200 sieve. The layer
should be at least 1-foot thick and be encapsulated on each side of the crushed rock layer in a
non-woven, needle-punched filter fabric similar to Contech C-60NWV.
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The mix design for the cement-stabilized material will require consideration of both strength and
freeze-thaw durability to satisfy the strength parameters used in the stability analyses and provide
long term durability of the stabilized zone. A laboratory mix design meeting these requirements
can take 3 to 5 months to complete due to the sample curing time required and the length of time
required to complete the required freeze and thaw cycling. The research performed by Bergeson
et al. (1992) indicates that an addition rate of approximately 8 to 10 percent Portland cement was
capable of producing sufficient strength when blended with the existing ash materials. The
research did not specifically address freeze-thaw durability. [f this option is chosen, MEC should
initiate a mix design study as soon as possible so that specifications for the stabilized material can
be prepared prior to construction. Terracon is available to provide these services.

Cement stabilized fill should be blended and compacted in 9-inch thick lifts within 2 hours of initial
blending. The lifts should be compacted to at least 95 percent of the material's maximum dry
density obtained from standard Proctor compaction tests (ASTM D698) at a moisture content
within the range established by the laboratory mix design. Density and moisture content testing
should be performed on each lift of the stabilized fill at a rate not less than 1 test per 2000 square
feet of fill.

The typical section for the geogrid-reinforced, mechanically stabilized engineered fill option
including the riprap erosion control layer is shown in Exhibit D-1B. The layers of geogrid should
be placed at 2 foot vertical spacing, beginning with the base layer at approximately elevation 564
feet. The lowest 4 layers (elevations 564 to 570 feet) should be a minimum of 10 feet long. From
elevation 572 feet to the crest, 4 layers of geogrid, having a minimum length of 15 feet should be
used. The top layer should be placed at an elevation that will allow placement of at least 18
inches of material above the top layer. Due to the variable elevation of the levee embankment
crest, this may require adjustment of the vertical spacing in the upper layers of geogrid
reinforcement.

All geogrid reinforcement should consist of Tensar UX1700 uniaxial geogrid. Geogrid layers
should be placed with the strong axis perpendicular to the centerline of the levee embankment. All
geogrid layers should be manually tensioned and staked prior to spreading, placement and
compaction of engineered fill on top of the layer. The manufacturer’s specifications for storing,
handling, placing and compacting reinforcement and reinforced fill shouid be followed. Engineered
fill within the reinforced zone should be compacted in 6-inch lifts to at least 95 percent of the
material’s maximum dry density obtained from standard Proctor compaction tests at moisture
contents within a range of 3 percent below to 3 percent above the optimum moisture content.
Density and moisture content testing should be performed on each lift of the stabilized fill at a rate
not less than 1 test per 2000 square feet of fill.

Following completion of the stabilized slope face section, the existing riprap erosion control layer
should be reconstructed along the riverside slope face. This section should consist of a 6-inch
thick sand-gravel bedding layer and a 1.5-foot minimum thickness of 18-inch nominal sized riprap.
Layer thicknesses are to be measured normal to the layer orientation.
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6.0 GENERAL COMMENTS

The global stability analyses presented in this draft report are based upon the data obtained
from the borings performed at the indicated locations and from other information discussed in
this report. The models for global stability analysis were developed using limited, available
design drawings and survey data provided by others. Subsurface stratigraphy for each model
was extrapolated from nearby borings; actual conditions may be different and such differences
would affect the results of our analyses. This draft report does not reflect variations that may
occur between borings, across the site, or due to the modifying effects of construction or
weather. The nature and extent of such variations may not become evident without further
exploration.

The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g., moid, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions. If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

This draft report has been prepared for the exclusive use of our client for specific application to
the project discussed and has been prepared in accordance with generally accepted
geotechnical engineering practices. No warranties, either express or implied, are intended or
made. Site safety, excavation support, and dewatering requirements are the responsibility of
others. In the event that the actual embankment conditions are found to vary from the analyses
models described in this report, the analyses and opinions expressed herein shall not be
considered valid unless Terracon reviews the actual conditions and further verifies the analyses
and opinions of this draft report in writing.
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BORING NO. 4
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Page 1 of 1
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
O 3 c g7
S 2 > ; 2 E @IQ 2
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Caving very loose sand layers, very soft -
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8 570,  —
FILL, SILT, SAND, AND GRAVEL - 2 |SS| 4 2 21
Dark Gray 10— 0s
Fine to medium gravel with silt at —
Sample 2 -
Silty sand and gravel at Sample 3 - 3 |SS| 14 3 41
v HS
Sitly fine sand at Sample 4 - 4 |SS| 18 |[WOH| 121
20— HS
Silty clay with sand at Sample 5 - 5 |SS| 18 6 30
25
26 552 = HS
| I WEATHERED LIMESTONE*** —
T Light Gray —
[128.5 549.5 ]
BOTTOM OF BORING 6 [SS 50/2™ 10
| ***Classification of rock materials has been
estimated from disturbed samples. Core
samples and petrographic analysis may
reveal other rock types.
| WOH = Sampler advanced the entire
sampling interval under the weight of the
| hammer and rods alone.

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Pocket Penetrometer
**CME 140 Ib. SPT automatic hammer
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BORING NO. 5
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Page 1 of 1
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HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
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- 3 |ST| 22 26 | 89
; - 4 SS 16 | 4 20 *1500
Higher gravel content below about 6 feet - HS
— 5 |SS| 6 2 21
v HS
. v —
Silty sand at Sample 6 - 6 1ssl 18 3 51 Noq
20 - 0s Plastic
Silty with sand at Sample 7 - 7 1SS 18 50 LL=40
25 = 0s Pl=4
27 553 ]
' I WEATHERED LIMESTONE"** —]
- Light Gray 8 |SS| 15 |50/0" | 13
T 30 550
1 BOTTOM OF BORING
***Classification of rock materials has been
estimated by the drill crew from drilling
characteristics. Core samples and
1 petrographic analysis may reveal other rock
types.
| |

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Pocket Penetrometer
**CME 140 Ib. SPT automatic hammer

BOREHOLE 99 BORING LOGS SOUTH POND.GPJ TERRACON.GDT 12/1/10

WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-29-10
WL ¥ 18 wD | ¥ BORING COMPLETED 9-29-10
lWL L = 1 rerr acon RIG 550 |[FOREMAN  SS
WL APPROVED VER|JOB# 07105081

Exhibit A-3



4 N
BORING NO. 6 Page 1 of
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
Q o £ o | E 0%
S |2 > o] %3 | Yz <
%) DESCRIPTION £ | S| Ll E ElE h |
T < » | W S |z || 2 zZ> 2
o E || 2 |w|O 2 |WE |2 Oy ui
: Y 8|3 |8|8 |58 58|y 25| ES
G |Approx. Surface Elev.: 577 ft QO |[D|Z |F|lx |wm |20|6d| Sw <3
FILL, SANDY SILT, TRACE GRAVEL — HS
Dark Gray — 1 |ST| 11 65 | 50 | 660
- 2 |ST| 15 85 | 47 | 440
° HS
Silty sand at Sample 3 - 3 |ST| 11 94 | 44 Non
— Plastic
Higher clay content at Sample 4 - 4 |ST| 18 27 | 93 | 370 LL=36
- Pl=16
i HS
- 5 |SS|16 | 2 39 *500 LL=33
PI=3
v 15 - As
Higher gravel content below about 18 feet : 6 1ssl 18 7 31 1000
203 HS
Silt with sand at Sample 7 - 7 1ss 6 > 36 LL=38
PI=12
26 551 25 = HS
| I WEATHERED LIMESTONE*** -
T Light Gray —
I —
| — 8 |SS 18
o130 547| 40 7
S | BOTTOM OF BORING
=
9 ***Classification of rock materials has been
§ estimated by the drill crew from disturbed
g samples. Core samples and petrographic
@l analysis may reveal other rock types.
o
O]
= |
2
I
5
3
% The stratification lines represent the approximate boundary lines *Pocket Penetrometer
o] between soil and rock types: in-situ, the transition may be gradual. **CME 140 Ib. SPT automatic hammer
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-29-10
gl WL |¥ 16 wpD |¥ BORING COMPLETED 9-29-10
- v ernmacon |- 550 [FOREMAN 55
w
§ WL APPROVED VER|JOB# 07105081,

Exhibit A-4



BORING NO. 7

N\

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Pocket Penetrometer
**CME 140 Ib. SPT automatic hammer

Page 1 of 1
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
Q9 o} £ o | = Clug
= o > | 2lz |2r| ¢
9) DESCRIPTION £ |2 » A IPES ElE =5 o
I £ |® | w > |z | | 2 zZ> 2
o E o |le|Q|lw|Q |2 |Wwe|2 o am| W -
: Y 8|3 |8|8 |58 58|y 25| ES
O |Approx. Surface Elev.: 576 ft QO |[D|Z |F|lx |wm |20|6d| Sw <3
FILL, SILTY SAND WITH GRAVEL - HS
Dark Gray O [ 1S58 | 27 | 32 "500
High gravel content below about 4 feet 5 — 2 SS 8 2 31
HS
- 3 |ST| 8 30
- 4 gg 18 |[WOH| 108 Non
10 566) 4o Plastic
FILL, SILT WITH SAND, TRACE GRAVEL vy - HS
Dark Gray - —
— 5 |SS| 10 ([WOH| 65
v HS
- 6 |SS| 18 |[WOH| 61 LL=44
20 = 0s PI=10
- 7 |SS| 18| 2 60 LL=41
25— 0s Pl=4
26.5 549.5 —
' I WEATHERED LIMESTONE*** =
[ Light Gray _
- 8 [ss| 0 [500"
230 546
] | BOTTOM OF BORING
-
9 ***Classification of rock materials has been
§ estimated by the drill crew from drilling
g characteristics. Core samples and
@l petrographic analysis may reveal other rock
- types.
&
%‘ WOH = Sampler advanced the entire
< sampling interval under the weight of the
E hammer and rods alone.
3
o
S
O]
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-29-10
gl WL |¥ 11 wpD |¥ BORING COMPLETED 9-29-10
- v erracon - 550 [FOREMAN 55
w
§ WL APPROVED VER|JOB# 07105081,

Exhibit A-5



BORING NO. 8

N\

Page 1 of 1
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
| : ‘G
: A
- Z
O DESCRIPTION £ |2 xl:5| 2l | £
I £ | ®| W > | zo |xw|Z2 zZ>
o i w| 2 [wu| O 2 |WE |2 Qiyg
% B 8|3 |¢|98 |80 |28 &y 28
o QO |[D|Z |F|lx |wm |20|6d| Sw
FILL, SILT WITH SAND, TRACE GRAVEL - HS
Dark Gray = 1SS 12| 4 | 46
] - SS 12| 2 61
— ST| 16 65
v — HS
- 4 |ST| O
T35 [ss[18| 8 | 63
= HS
— 6 |ST| O
v HS
- 7 |SS| 22 (WOH| 59
- 8 |SS| 22 (WOH| 57
20— —
Higher gravel content at Sample 9 — 9 IS? 23 64
— HS
- 10 |[SS| 20 |[WOH| 54
2 HS
26.5 ]
L 127 — WEATHERED LIMESTONE***
BOTTOM OF BORING
Auger refusal at about 27 feet.
1
***Classification of rock materials has been
estimated from drilling characteristics.
Core samples and petrographic analysis
| may reveal other rock types.
WOH = Sampler advanced the entire
| sampling interval under the weight of the
hammer and rods alone.

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Pocket Penetrometer
**CME 140 Ib. SPT automatic hammer

BOREHOLE 99 BORING LOGS SOUTH POND.GPJ TERRACON.GDT 12/1/10

WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-3-10
WL [¥g wD [¥ BORING COMPLETED 11-3-10
lWL L = 1 rerr acon RIG 35E |FOREMAN  SS
WL APPROVED VER|JOB# 07105081

Exhibit A-6



4 N
BORING NO. 9 Page 1 of
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
| : ‘G
: A
- Z
O DESCRIPTION £ |2 xl:5| 2l | £
I £ | ®| W > | zo |xw|Z2 zZ>
o i w| 2 [wu| O 2 |WE |2 Qiyg
& B |23 |%|92 |53 |58|as| 2F
o QO |[D|Z |F|lx |wm |20|6d| Sw
FILL, SILTY CLAY WITH SAND AND - HS
GRAVEL *
Dark Gray — 1 [SS{12| 9 38 2000
] - 2 SS 11 7 14 *2000
Fat clay layers below about 6 feet — 3 |st| 8 4 21 1500
—] HS
- 4 |ST| O
FILL. SILT WITH SAND v 3 |5 |sT| ® .
Dark Gray -
Less sand at Sample 6 — 6 |SS| 18] M 50
15— HS
- 7 |SS| 18| 3
E 9 |ST| 4 45
20_: 10 [ST| 12 54
- HS
24.5 — 11 [SS| 13 [WOH| 50
BOTTOM OF BORING (WEATHERED 50/2"
LIMESTONE)***
***Classification of rock materials has been
e estimated from disturbed samples. Core
S | samples and petrographic analysis may
E reveal other rock types.
o
§ WOH = Sampler advanced the entire
g sampling interval under the weight of the
@. hammer and rods alone.
o
O]
= |
2
I
5
3
% The stratification lines represent the approximate boundary lines *Pocket Penetrometer
o] between soil and rock types: in-situ, the transition may be gradual. **CME 140 Ib. SPT automatic hammer
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-3-10
gl WL |¥ 12 wpD |¥ BORING COMPLETED 11-3-10
- v ernmacon |- 35E [ FOREVAN 55
w
§ WL APPROVED VER|JOB# 07105081,

Exhibit A-7



WL
WL

4 N
BORING NO. 10 Page 1 of
CLIENT
HGM Associates, Inc.
SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
| : ‘G
: A
- Z
O DESCRIPTION £ |2 xl:5| 2l | £
I T | ®| W > | zw |xi| 2 zZ>
o E || 2 |w|O 2 |WE |2 Oy
& B |23 |%|92 |53 |58|as| 2F
o o |D2|z|F|lx |om |Z20|0cd| Sw
FILL, SAND AND CRUSHED LIMESTONE - HS
WITH CLAY
Dark Brown —] 1 (SS| 8 9 8
] - 2 SS 8 8 12
— 3 SS 5 11 4
85 —] HS
FILL, SANDY FAT CLAY WITH SILT - 4 |SS| 7 2 30 *500
LAYERS 10
Brown - HS
— 5 |ST| 15 32 | 92 | *500
15.5 15—
FILL. SILT WITH SAND, TRACE GRAVEL = 23 102
Dark Brown
— HS
g - 7 |SS| 22| 21 53
: 203 HS
- 8 [SS| 18 9 58
25—
: 26.5 ]
272  WEATHERED LIMESTONE*** -
Light Gray / 9 [SS| 2 [50/2"| 14
° BOTTOM OF BORING
| ***Classification of rock materials has been
& estimated from disturbed samples. Core
2 samples and petrographic analysis may
% reveal other rock types.
i |
i
o
O]
= |
2
I
5
3
8] The stratification lines represent the approximate boundary lines *Pocket Penetrometer
ol between soil and rock types: in-situ, the transition may be gradual. **CME 140 Ib. SPT automatic hammer
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-3-10
gl WL ¥ 20 wD |¥ BORING COMPLETED 11-3-10
- L ¥ ernmacon-- 36 [FOREWAN 55
w
o
o

APPROVED VER|JOB# 07105081,

Exhibit A-8



BORING NO. 11

N\

Page 1 of 1

CLIENT
HGM Associates, Inc.

SITE Riverside Generating Station PROJECT
Bettendorf, lowa Ash Containment Ponds - South Pond
SAMPLES TESTS
— : ‘G
2 3 N -
- Z
0 DESCRIPTION £ | 2| o 2| gl | &
I T |®| W > |z | | 2 zZ>
o i w| 2 [wu| O 2 |WE |2 Qiyg
& (2132|858 (28|xs| 22
O o ||z |E|x |om |20 |6d| Sw
FILL, SANDY SILT. TRACE GRAVEL - HS
Dark Brown = T Tss 6 3 59
- HS
5 2 |SS| 10 2 35
- HS
T 3 [SS| 12 5 30
- HS
102 4 |SS| 12| 28 31
- HS
Y 15 5 |SS|14| 3 | 36
- HS
20— 6 [SS[ 12| 5 | 37
- HS
24 ]
| Mos 5 HIGHLY WEATHERED LIMESTONE*** 25 ] 7 |SS| 16 | 43 15

Gray

BOTTOM OF BORING

***Classification of rock materials has been
estimated from disturbed samples. Core
samples and petrographic analysis may
reveal other rock types.

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Pocket Penetrometer
**CME 140 Ib. SPT automatic hammer

BOREHOLE 99 BORING LOGS SOUTH POND.GPJ TERRACON.GDT 12/1/10

WATER LEVEL OBSERVATIONS, BORING STARTED 11-15-10
WL ¥ 145 wD | ¥ BORING COMPLETED 11-15-10
lWL v v 1 rerr aJCoN - 35E [FOREMAN  RP
WL APPROVED VER|JOB# 07105081,

Exhibit A-9



SPT N*

Soil Behavior Type*
Zone: UBC-1983

CPT Datef/Time: 10/20/2010 4:48:27 PM
Location: Ash Containment Pond
Job Number: 07105081

Friction Ratio

Terracon
Pore Pressure

GF Jr

Sounding: CPT-5a
Cone Used: DSG1119

Operator:

Local Friction

Tip Resistance
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Pre-Drill 2' 6"
*Soil behavior type and SPT based on data from UBC-1983
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Terracon

CPT Date/Time: 10/20/2010 3:13:23 PM
Location: Ash Containment Pond

Job Number: 07105081

GF Jr
Sounding: CPT-6

Operator:

Cone Used: DSG1119

SPT N*

Soil Behavior Type*

Friction Ratio

Pore Pressure

Local Friction

Tip Resistance
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Depth Increment = 0.066 feet

Maximum Depth = 15.81 feet

10 gravelly sand to sand

%2 11 very stiff fine grained (*)
B 12 sand to clayey sand (*)

7 silty sand to sandy silt
sand to silty sand
sand

8

o

silty clay to clay
5 clayey silt to silty clay

B 6 sandy silt to clayey silt

~

organic material
clay

©%1 sensitive fine grained

Pre-Drill 12"
*Soil behavior type and SPT based on data from UBC-1983
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Terracon

CPT Date/Time: 10/20/2010 1:34:07 PM
Location: Ash Containment Pond

Job Number: 07105081

GF Jr
Sounding: CPT-7b

Operator:

Cone Used: DSG1119

SPT N*

Soil Behavior Type*
Zone: UBC-1983

Friction Ratio
FsiQc (%)

Pore Pressure

Pw PSI

Local Friction

Tip Resistance
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Depth Increment = 0.066 feet

27.62 feet

Maximum Depth

B 10 gravelly sand to sand

B 7 silty sand to sandy silt

silty clay to clay
Bl 5 clayey silt to silty clay

4

e
(]
£
©
=
=]
[
c
=
]
2
=
@B
s
[0
7]

2 11 very stiff fine grained (*)

sand to silty sand

organic material

2

B3

6 sandy silt to clayey silt sand B 12 sand to clayey sand (%)

clay

Exhibit A-12

Pre-Drill to 1.5
*Soil behavior type and SPT based on data from UBC-1983
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Terracon

CPT Date/Time: 10/20/2010 3:13:23 PM
Location: Ash Containment Pond

Job Number: 07105081

Operator GF Jr

Sounding: CPT-6

Cone Used: DSG1119

Selected Depth(s)

(feet)

10.761
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Pressure
(psi)

1000

100

10

Time: (seconds)

1.852 psi

Maximum Pressure

4.67 psi

Hydrostatic Pressure

Exhibit A-13
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Terracon

13:23 PM

10/20/2010 3

CPT Date/Time:

Operator GF Jr

Location: Ash Containment Pond

Job Number: 07105081

Sounding: CPT-6

Cone Used: DSG1118

Selected Depth(s)

(feet)
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Terracon

CPT Date/Time: 10/20/2010 1:34:07 PM
Location: Ash Containment Pond

Job Number: 07105081

Operator GF Jr

Sounding: CPT-7b

Cone Used: DSG1119
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Depth 6.1 66 Im].

0 5 10 15 20 25 30 35 20 a5 50 55 60
Angle [deg]
Shear strength = 50.86 [kPa], Max. torque = 28.72 [Nm], Rad friction = 5.60 [Nm]

Depth 6.101 [m]. Remoulded.

20 25 30 35 40 45 50 55 50
Angle [deg]
Shear strength = 12.94 [kPa], Max. torque = 6.32 {Nmj], Rod fiction = 0.44 [Nm]

Depth 7.620 [m].

% 5 10 15 20 25 30 35 20 45 50 55 60
Angle [deg]
Shear strength = 82.74 [kPa], Max. torque = 42.54 [Nm], Rod friction = 4.93 [Nm]

Depth 7.621 [m]. Remoqlded.

30
. Angle [deg]
Shear strength = 56.562 [kPa], Max. torque = 27.02 [Nm], Rod friction = 1.33 [Nm]

Location [Position (Ground ievel est ID.
Riverside Generating Station See Location Diagram 578 B-4
Project ID Client Date IScale
07105081 HGM Associates, Inc 10/21/2010 1:100
Project Page Fig.
Ash Containment Pond Embankments M VST-1
Mane type & size File
Rectangular end, 10.0 x 5.0 cm lowa B-4.vct
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% 5 10 15 20 25 30 35 20 75 50
Angle [deg]
Shear strength = 91.52 [kPa], Max. torque = 42.35 [Nm}, Rod friction = 0.75 [Nm}

Depth 1.522 [m].

% 5 10 15 20 25 30 35 20 25 50
Angle [deg]
Shear strength = 13.53 [kPa], Max. forque = 7.07 [Nm], Rod friction = 0.92 [Nm}

Location Position (Ground level [Test iD.
Riverside Generating Station See Location Diagram 580 B-5
Project 1D Client Date IScale
07105081 HGM Associates, Inc. 10/21/2010 1:100
Project Page Fig.
Ash Containment Pond Embankments 1M VST-2
ane type & size File
Rectangular end, 10.0 x 5.0 cm lowa B-5.vct
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15 20 25 30 35 40 75 50 55 60
Angle [deg]
Shear strength = 140.65 [kPa], Max. torque = 65.42 [Nm], Rod friction = 1.49 [Nm]

Depth 3.050 [m].

65 70

75

70F =
60 -

3

30 -

=

(o]

10

15 20 25 30 35 40 45 50 55 80
Angle [deg]
Shear strength = 37.73 [kPa], Max. torque = 18.59 [Nm], Rod friction = 1.44 [Nm]

65 70

75

80} -

=}

=

Depth 3.051 ‘{m}. Remoulded. _ 4

i

15 20 25 30 35 40 45 50 55 80
Angle [deg]
Shear strength = 23.43 [kPa], Max. torque = 11.98 [Nmj, Rod friction = 1.33 [Nm)

65 70

75

lLocation Position
Riverside Generating Station See Location Diagram

577

Ground level [est ID.

B-6

Project ID Client
07105081

HGM Associates, inc.

Date IScale

10/21/2010 1

2100

Project
Ash Containment Pond Embankments

Page IFig.

11 VST-3

\Vane type & size

Rectangular end, 10.0 x 5.0 cm

File

lowa B-6.vct

Exhibit

A-19
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Depth 4.880 Im].

% 5 10 15 20 25 30 35 20 a5 50
Angle [deg]
Shear strength = 33.57 [kPa], Max. torque = 17.92 [Nm], Rod friction = 2.66 [Nm]

55 80

De_pth 4.881 Im]. Remo